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Now—Two 14-Piace All Metal Trimotor Fords. All students are given instruction in the care, upkeep and main- 
tenance of this big modern aircraft. Transport students get from 10 to 20 hours Co-Pilot instruction in these ships 
Weare the only school in the U. 8. that is specializing in this kind of training 


When Training at Dallas 
Means Such Savings-- 


Wry PAy More? 


This School that experts have called the best 
flying school in America offers you not only all 
modern and up-to-date ships and motors—not 
only America’s best pilot instructors—but actual 
savings in time and money that positively can't 
be equalled by any other first class, Government 
approved school. 


TRANSPORT COURSE 
$2,500 Less $200 Cash Bonus “93 00 
COMMERCIAL COURSE 


$795—-Less $50 Cash Bonus § 
Fifty air hours with full ground school. 
Qualifies for limited commercial pilot's 


license 


PRIVATE PILOTS’ COURSE 
$0 Lave $28, Cou, Bonus $9 2 
MASTER MECHANICS’ COURSE 


$350—Less $25 Cash Bonus § 
Twenty weeks’ training in class rooms and 
shops, “ luding upkeep, repairs, mainten- 


ance, wel ding. 


DALLA 


Located at Dallas, Texas 
Major Bill Long, President 
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CASH COUPONS! 
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Save $200.00 on Transport Course. 
Save $50.00 on Commercial Course 
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Make your reservation now! 








Come To DALLAS! 


room — $8.00 to $10.00 a 
week for both. 

Part time work is avail- 
able if you want it. 

Dallas is a big, modern 
city of over 300,000 people 
Ten cent bus fare from field 
to city 


Here you fly Fleets, 
Stinson Jr., Trimotored 
Fords — nothing but the 
best training ships. 


We use only Whirlwind 
and Warner and Kinner 
Motors No. O-X-5’'s or other 
old types 


Love Field is one of the Dallas has ideal flying 
finest Airports in America weather all year—no loss of 
—a $2,000,000 Airport with me: 


complete modern equip- This is the South's fore- 
none most Flying School—ask 


any pilot or airport manager. 

Every student receives 
full measure of real value 
without one cent of need- 
less expense. 


We own our own hangars, 
shops, class rooms, dormi- 
tory and cafe. 


You save on board and 





We Pay Your Railroad Fare 


no matter how you travel, from your home to Dallas 
when you enroll for Transport or Commercial Course 
half fare for Private Pilot's or Mechanic's Course 
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Just Published: 


Aeronautics 


Fundamentals and Their Application 


by Hilton F. Lusk 


Professor of Aeronautics, Sacramento Junior College; Transport Pilot; formerly 
Dean, Boeing School of Aeronautics 











in all 








ROM this new book you can obtain the information 

that you need if you are looking for a government 

license either as an air pilot in any of the grades, or as 
amechanic. Even from the condensed and incomplete out- 
lines printed below you can get an idea of the tremendous 
range of this information. 


A remarkably useful feature is the list of questions—224 
appearing at the end of each chapter. 
tions are typical of those asked in examinations for the De- 


These ques- 


partment of Commerce’s transport pilot’s license with the 
addition of others to aid you in testing whether you have really grasped the 
information you have read in the chapter. 


If you are interested in getting into avia- 
tion but are uncertain which branch you 
want to enter, you will find just the advice 
you want in a chapter which lists and de- 
scribes 125 occupations in the industry, with 
educational preparation rec ommended for 
each, rates po ag and similar helpful data. 

There are 175 illustrations. Nearly every 
one of these has the component parts of air- 
craft and instruments lettered in such com- 
plete detail that from the illustrations alone 
you could get an exceptionally broad aero- 
nautic knowledge. 

Mr. Lusk writes from a background of 


practical experience. He holds licenses not 
only as a Transport Pilot (No. 4405), but 
also as a teacher at government-inspected 
flying schools (No. 163). 

Although designed primarily for use in 
ground schools, as well as in colleges and 
technical schools giving general aeronautic 
courses, the new book also ideally meets the 
needs of men who must acquire their knowl- 
edge of aviation by home study. Its expla- 
nations are so complete and thorough and 
are written in such easily understandable 
language that anyone can readily grasp 
them 


Information to Help You Get Your License 


(Condensed Outline of Contents) 


PRINCIPLES OF FLIGHT; AIRPLANES AND 
AUTOGIROS: Theory of flight. Modern theories 
of lift. Center-of-pressure movement of airfoils. 
Aircraft drag. Airfoil characteristics. Principles of 
autogiro flight. Airplane balance, stability, and 
control. 
CONSTRUCTION AND OPERATION OF AIR- 
PLANES AND AUTOGIROS: Wood, fabric, all- 
metal construction. Dope and fabric. Fabric repair. 
Welded steel fuselage. Fish-mouth splice. Rigging 
airplanes. Flying airplanes and autogiros. Elemen- 
tary acrobatics. 
AIRCRAFT PROPELLERS;PROPELLER 
THEORY: Construction and maintenance of wood 
and metal propellers. Variable pitch propellers. 
PRINCIPLES OF AIRCRAFT ENGINES 
heory of internal combustion engines. Otto and 
Diesel cycles. Efficiency and compression ratio. 
Brake and indicated horsepower. Mechanical effi- 
ciency. 
CONSTRUCTION AND OPERATION OF AIR- 
CRAFT ENGINES: Radial engines. Terminology 
and construction. In-row engines. Fuel and igni- 
tion systems. Engine requirements. Practical 
operating procedure. 


AIRCRAFT ATTITUDE INSTRUMENTS: Use 
of altitude instruments in “instrument flying.” 
Absolute and relative references. Inclinometers. 
Pitch, roll, turn indicators. Operating principles of 
gyroscopic instruments. 


AIRCRAFT ENGINE INSTRUMENTS: Con- 
struction and operation of tachometers, pressure 
gages 

SAFETY APPLIANCES: Parachutes. Aeronauti- 
cal communication. Two-way aircraft radio. Night 
and day operation. Antennas. Shielding. Radio 
range beacons. Visual, aural indicators. Radio 
marker beacons. 


AVIGATION MAPS AND PILOTING: Principles 
of map making. Map projections. Special aviga- 
tion maps. Rhumb and great cricle flying. Use of 
piloting in avigation. Piloting technique. 


DEAD, RECKONING: Theory. Headings, point- 
ings, and courses. Rules for determining courses 
and headings. Velocity vectors. Velocity triangle 
for graphical solution of dead‘reckoning problems. 
Determining wind while in flight. Avigator's pro- 
cedure sheet. Radius of action problems. Simple 
interception problems. 


AVIGATION INSTRUMENTS AND EQUIP- 
MENT: Description and operation of avigation 
instruments. Compass and compass compensating 
systems. Swinging the compass. Use of card and 
induction compass in flying. Airspeed indicators, 
use in avigation. Altimeters. Drift indicators. 
Ground speed indicators. Rate-of-climb indicators. 


THE ATMOSPHERE: Meteorological elements. 
Temperature, pressure, humidity, evaporation, con- 
densation, precipitation, wind, sunshine and light- 
ning. Cloud forms and visibility. Classification of 
flying weather. Beaufort scale of wind speed 


PRINCIPLES AND APPLICATIONS OF 
METEOROLOGY: General wind systems. Semi- 
permanent Highs and Lows. Wind and pressure 
gradient. Origin of west winds at high altitudes. 
Local winds, monsoon, thermal, and chinook winds. 
Whirlwinds and tornadoes. Turbulent flying. 
Theories of origin of cyclones and anticyclones. 
Movement of cyclones. Meteorological services for 
aeronautics. Special airway weather reports. Inter- 
preting the weather map. Weather forecasting. 


175 Illustrations 
Make Each Point Clear 
(Partial List) 


Prandtl’s Circulatory Flow Theory; Potential Flow; 
Circulatory Flow; Streamline Flow 

Induced Lift Theory: Normal Air Flow; Upper 
Camber as Side of Venturi; Pressure on Upper 
Camber; Lower Camber as a Flat Plate; Pressure 
on Lower Camber 

Center of Pressure Movement Due to Induced Lift: 
at 10°; at 0°; at —10°. 

Airfoil Characteristics. 

Induced Lift: Lost in Stall; Recovered with Slot 

Autogiro Airfoil 

Tip Vortices 

Induced Rotation of Autogiro Vane 

Autogiro Rotor Head 

Primary Forces on an Airplane: in Level Flight; in a 
Glide; in a Climb 

Power Required for Airplane and Autogiro 

Arbitrary Reference Axes and Relative Rotation for 
Airplanes 

Aurplane and Autogiro Control: Lateral; Longitud- 
inal; Directional 

Parts of a Biplane Lower Wing 

Low-Wing Full Cantilever All-Metal Monoplane 

Wooden Wing Spars: Box Spar; Solid Spar; “I” 
Beam Spar; Hollow Routed Spar 

Duralumin Spars: Bolted Dural Spar; Extruded 
Dural “I” Spar; Riveted Dural Box Spar; Rolled 
Flange Dural “I” Spar 

Wood Rib Construction: Full Plywood Rib; Light- 
ened Plywood Rib with Stiffeners; Reinforced 
Plywood Truss Rib; Full Pratt Truss Rib; Full 
Howe Truss Rib; Full Warren Truss Rib 

Welded Steel Fuselage and Fittings 

Fish Mouth Splice 

Propeller Pitch and Blade Angle 

Thrust and Efficiency of a Duralumin Propeller 

Motion of Master Rod and Articulating Rods in a 
Radial Engine: Past Top Center; Before Bottom 
Center; Past Bottom Center; Before Top Center 

Air-Cooled Cylinder and Valve Assembly 

Packard Diesel Engine, Front and Side Elevations 

Pratt & Whitney ““Wasp" Crankshaft and Drives 

Modern Radial Engine and Accessories, Rear and 
Front Views 

Dry-Sump and Wet-Sump Vertical Engines 

Gravity- and Fuel-Pump Feed Fuel Systems 

Battery and Magneto Ignition Systems 

Lateral Inclinometers: Pendulum, Ball-in-Glass; 
Bubble 

Pitch Indcator 

Ocker Flight Integrator 

Cockpit Indications of Artificial Horizon 

Turning Indicator 

Chronometric Tachometers: “Jaeger;"’ “Tel” 

Centrifugal Tachometer 

Sub-Atmospheric Barometer 

Concentric-Tube Manometer 


Price. .33.25 





Any of these books sent on 5 days’ approval — just fill in and mail 
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(Illustrations—Continued) 


Pressure Thermometers: Vapor-Pressure and Liquid 
Filled Types 

Hydrostatic Fuel Quantity Gage 

Parachute Types: Flat; Valve; Lobe; Triangular 

Radio Range Beacon Radiated Field Patterns: 
from a Single Loop; Symmetrical Range; Bent- 
Beam Range Patterns 

Visual Type Radio Range-Beacon Receiver 

Azimuthal Equidistant Projection of the World 

Rhumb and Great Circle Track from Panama to 
Yokohama: Mercator and Gnomonic Projections 

Air Map 

Magnetic Variation, Western Hemisphere 

The Three Courses for Every Track: Variation, 
10°E, Deviation 19° W; Variation, 24° W, 
Deviation 33° E 

Three Headings for Every Pointing and Three 
Courses for Every Track 

Wind, Air, Ground Velocity Vectors 

Velocity Triangle 

Determining Wind in Flight: Tail Wind; Head 
Wind 

Avigator’s Procedure Sheet 

Compasses: Direct-Reading, Magnetic Card 

Compass Compensators: Loose-Magnet; Stacked- 
Disk; Reversible Magnet 

Deviation Card and Diagram 

Magnetic Induction Compass 

Barometric Altimeter 

Indicators: Pitot-Static Airspeed; Drift and 
Ground-Speed; Mirror Drift; Rate-of-Climb. 

Average Altitude of Clouds 

Average Winds: in July, in January 

Average Veering and Freshening of Winds with 
Altitude Above the Ground 

Average January Storm Tracks 

Pilot’s Weather Reports: Winds Aloft; Weather at 
Ground 








Any of These Books 
on 5 Days’ Approval 


7OU can order any of the 

books described on these 
pages with the privilege of ex- 
amination before purchase. Pay- 
ment is not due until five days 
after they are delivered; you may 
return them within that period 
if you are not satisfied in every 
respect. 


Pay Monthly If You 
Wish 


If your order amounts to $5.00 or | 
over, you may, if you prefer, take 
advantage of our monthly payment 
terms. Under this plan you send us 
each month a payment which will vary 
with the amount of your order, but 
will not be less than $2.60 ($2.50 pay- 
ment plus on each instalment a uni- 
form service charge of 10c), so that 





your entire account will be paid up 
within six months from the date of 
| your purchase. Check in the space 
provided in the coupon if you prefer to 
divide your payments in this way. 
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Practical Flying 


by Major B. Q. Jones, Air Corps, U. S. Army: 
Pioneer Pilot; formerly Chief, Army Apvialion 
Training. 00 


This famous pilot’s manua can 
save you hours of time and a lot 
of money. It gives you that basic 
flying information you would have 
to learn otherwise by long and 
costly experience. Taxying, the 
take-off, the initial climb, emer- 
gency landings after the take-off, 
straight-away flight, turns, figures 
of eight, glides, landing, cross- 
country flying, and stalls and spins are all thor- 
oughly covered. Additional chapters are packed 
with useful facts on planes, instruments, technical 
expressions, plane parts, pilot’s equipment and 
methods of plane inspection and of testing the 
controls and the motor. 





Building and Flying 
Model Aircraft 


by Paul Edward Garber, Smithsonian Institu- 
lion. 198 illustrations, $2.25 (By mail, $2.45). 


A complete course in model building—the 
official book of the Playground and Recreation 
Association of America, the association carrying 
the endorsements of Wright, Lindbergh, and Byrd. 
Provides full instructions for building fifteen types 
of model aircraft, with data on sixteen others from 
which models can be built. Large, easily-followed 
drawings make every step clear. Covers all types 
of models, wooden and metal parts, propellers, 
materials, tools, alignment for successful flight, 
etc., etc. 


Airplane Mechanics 
Rigging Handbook 


by R. S. Hartz, formerly Lieut. Colonel, Air Corps 
U. S. Army; and Lieut. E. E. Hall, formerly 
Editor, “ Aircraft Servicing,” 10% illustrations: $3.50 


This book tells all about the 
rigging, maintenance’ inspection, 
and repair of airplanes, showing 
> just how to get an airplane into 

¢ safe flying condition and then keep 
it that way. The instructions show 
bow each operation should be done, 
A what the proper order is, and the 

reasons why. Covers fully handling 
planes on the ones and in the 
shop; sequence of rigging ste how to true up 
the assembled ship, how to a [just the wings and 
control surfaces for “hands off” flying; the mater- 
ials of patching, splicing, and repairing of all 
kinds; practical hints for riggers; installing and 
correcting compasses, etc., etc. 


rd 





Engineering Aerodynamics 


by Lieut. Cmdr. Walter S. Diehl, (C. C.) U. 8. 
.¢ Seientifie Section, Bureau of pond 24 159 
illustrations, $7.00 


In this book America’s acknow!- 
edged authorit covers modern 
hydrodynamic _ and its prac- 
tical applications, including stream 
function, velocity potential, circu- 
lation, vortex theory, induction 
theory, etc. Test data on standard 
wing sections, ailerons, streamlin- 
ing, ete., are included, with work- 
ing diagrams and equations, and 

detailed instructions for their use. Shows how to 
interpret model test data, gives methods for 
designing control surfaces, and for rapid perform- 
ance estimation 


Airplane Stress Analysis 


by Alexander Klemin, Director, Guggenheim 
School of Aeronautics, N. Y. University. 105 illus- 
trations, $7 


An introductory treatise show- 
ing step by step how to make all 
the calculations in the airplane 
stress analysis required by the 
Department of Commerce. The 
book is intensely practical—each 
point is explained with the utmost 





clearness and simplicity. A pre- 
liminary review explains the prin- 
ciple of applied mechanics in- 


volved. » Tables giving ‘the stress data con 
stantly needed by engineers on steel, wood, tub- 
ing, hard wire, steel cable, tie-rods, rivets, bolts, 
wheels, tail-loads, etc., are included 


Gliders and Gliding 


by Lieut. Cmdr. Ralph S. Barnaby, Scientific 
Section, Bureau of Aeronautics, U. S. Navy; First 
American First-Class Licensed Glider Pilot. 123 
illustrations, $3.00 


A practical handbook for glider 
flyers and builders. Gives a de- 
tailed progressive course in flight 
training, with full information 
about types of gliders, ground and 
wind conditions, launching, first 
flight, maneuvering the glider, and 
landing. Starts with primary in- 
structions and progresses through 
secondary training to a full course 

Contains useful data on design prin- 
assembling 





in soaring. L : 
ciples, structural details, materials, 
rigging and aligning. 


The Ronald Press Company 


Publishers - 


15 East 26th Street, New York, N. Y. 


(fill in, tear out, and mail) 
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Send me the books checked below. 
within five days after the books are delivered. 
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O or Reference. 
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THE RONALD PRESS COMPANY, Publishers 
Dept. M-501, 15 East 26th St., New York 
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UR inventors are sure putting 
QO their brains to work, just as 
predicted in this column some 
time ago. Some forty-eleven inventors 
have called at this office to display their 
brain children and forty-eleven others 
have shipped their ideas in by mail, 
airmail, express—and freight. Fine 
fine, let °em come and more power to 
them. 

And some of these inventions, 
about five per cent, have very interest- 
ing and promising points that show 
good clean thinking with a knowledge 
of aerodynamic principles. But, with 
even this low percentage of possible 
runners-up, aviation will be the gainer 
by the enforced idleness brought about 
by the depression. 


* * * 


HIS stress analysis stuff seems to 

be getting the goats of our light- 
plane and glider fans—and I don’t 
blame them. The present necessity of 
becoming a technically trained engineer 
before one can build a lightplane or 
glider is oppressive and a serious men- 
ace to the science of aeronautics. And 
the funny thing about it all, is the fact 
that a stress analysis is no guarantee 
at all that the parts of the structure 
are absolutely safe. 

During the writer’s 25 years’ expe- 
rience in designing engineering struc- 
tures, he has frequently witnessed the 
failure of structures that have been 
accurately computed for stress accord- 
ing to standard and accepted methods. 
This may sound like heresy but it is 


say 


the truth, nevertheless. Engineering 
analyses are very frequently “all wet”. 
+ * * 


ND now we have before us the let- 

ter written by Samuel Bevins, 
Holyoke, Mass. Mr. Bevins goes on to 
remark that he longs to see a clearing 
up of the present oppressive legislation 
that is leveled upon aeronautics. This 
is his report. 

“Many years ago, we had technical 
liberty—but where is it today? In this 
alleged land of freedom we were per- 
mitted to make drawings, build the 
machine and work it without being com- 
pelled to listen to the assinine criti- 
cisms of a lot of governmental investi- 
gators. And those days, mark you, 
were the days in which real progress 
was made. 

“Under this system, a with 
thirty years of engineering experience 


man 


is compelled to listen to the drivel of a 
book-fed recent graduate, because the 
graduate is fortified by the Government 
and a nice new shiny badge of author- 


ity. If such restrictions are for the 
best of industry and aeronautics, then 
make them constructive instead of de- 
structive. What we want with our beer 
is more liberty.” 

Yes! Liberty in aeronautics is get- 
ting to be a scarce animal. It was 
necessary during the war to restrict 
and control certain activities, but most 
of these birds have forgotten that the 
war is over. 

- + * 
W E HAVE a war story in this issue 
that is considerably different from 
any war story printed so far. It tells, 
in considerable detail, of the methods 





Send for Petition Blanks 

For the benefit of our readers 
wish to solicit signa- 
tures to our petition, we have 
printed blank forms which can be 
had for the asking It is no 
longer necessary to mutilate your 


Uu ho niore 


—free. 


magazine. 

Send for the new petition blanks 
today. Don’t put this important 
matter off until tomorrow. So far, 
we've had a wonderful response 
from our workers, but we are still 
below our final objective. 

5,128 SIGNATURES 

BEEN RECEIVED 
DATE. 


HAVE 
TO 











of fighting pursued by the various 
pilots. It will be well worth your while 
to read this story which is both enter- 
taining and informative. 


* * + 
WE HAD a visitor at our office the 
other day, a well known local 
glider test pilot—‘Speed” Westphal. 


Westphal explained that the picture of 
the blindfolded glider pilot, printed in 


a recent issue, was not an ex-army 

pilot as set forth, but was “Speed” 

himself. Our apologies in this matter. 
x + ” 


A Ne this brings to our mind, a very: 


lengthy letter from “A Friend” 
that was received the other day. The 
writer of the letter disagreed with the 
criticisms made in a recent Airy Chat, 


concerning the importance or non-im- 
portance of the large industrial labora- 
tories and the academic persons bearing 
the title of “Dr.” He believes that all 
inventions and discoveries of impor- 
tance are made by be-lettered scientists. 
We still stand our ground and refuse 
to believe it. Mr. “X” does not believe 
that the amateur nor free-lance inven- 
tor has contributed much to science. 

As a proof of my stand, I will quote 
such well known personages as the 
Wright Brothers, Glenn Curtiss, Louis 
Bleriot, Montgolfier Brothers, A. V. 
Roe, Hiram Maxim and other early 
pioneers, whom I am certain, did not 
possess a doctor’s degree at the time 
of their greatest activity. This list 
should also include Thomas Edison, 
Michael Faraday, Samuel Morse, Cyrus 
McCormick, John Stephenson, James 
Watt, etc. 

On the other hand we have a number 
of men bearing doctor’s degrees that 
failed to register with success, notably 
Dr. Langley, Dr. Bolsheviat, Dr. Ru- 
dolph Diesel, Dr. Twining, Dr. Mont- 
gomery and others. 

* ~ * 

\ 7E HAVE an interesting and in- 

formative letter from William B. 
Harty, Findlen, Mass., that will throw 
light upon one more act of our legisla- 
tors affecting aviation. The letter 
states that a bill now in the hands of 
Hon. R. B. Wigglesworth, Congressman 
of the 14th Massachusetts district, calls 
for the complete control of all aircraft 
activities. 

According to a copy of the bill, it 
provides for a Secretary of Aeronautics 
in the President’s cabinet to be assisted 
by three under-secretaries who shall be 
in charge of military, experimental, 
commercial and civilian aviation. 

It provides for eight district engi- 
neers in Boston, New York, Baltimore, 
New Orleans, San Francisco, Detroit, 
Seattle and Chicago. These men will 
have the power to issue, refuse, suspend 
or revoke licenses to pilots, owners and 
parachute jumpers. Also power to or- 
der an arrest and to act as a board of 
inquiry for all aircraft accidents. They 
examine all applications for A. T. C. 
and issue same and inspect aircraft at 
least twice each year. 

If this system goes into effect, the 
present air-forces of the Army, Navy 
and Marines will be merged into one, 

(Continued on page 399) 
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Shot down on German soil by a squadron of 
taken by a member of 


HOUSANDS of men soared into 

a man-made hell to perform 

their appointed tasks—to kill or 
be killed. Six hundred and seventy- 
five war birds, of all nations, won the 
coveted honorary title of “Ace.” 

Yet no two aces fought exactly alike. 
There were different ways to fight— 
to kill. Let the other fellow do the 
dying. Wartime aviation was no joy- 
hop. It was bitter fighting to the final 
crash. War birds were forced to fight 
—to win. Death was an ever-present 
referee? It was victory or crumpled 
wings, down out of control, or the most 
dreaded of all deaths—down in a bDlis- 
tering, flaming caldron of fabric and 
struts. 

Every pilot became a specialist at 
one particular type of aerial warfare. 
Some were one-man fighters—lone 
eagles. Others stuck to formation fly- 
ing. Others like Rickenbacker, Fonck, 
Bishop and Richthofen preferred to fly 
high and deliver the death blow in one 
terrific dive upon an adversary. Other 
aces preferred the more dangerous low 
or middle altitudes. 

A good attack pilot rarely made a 
good observer pilot or a pilot of a 
bombing machine, yet both observers 
and bombers did good work at defend- 
ing themselves and even won victories, 
but few became aces. Their duty was 
not to fight. Some of the fighting 
aces reached the rank of “ace-of-aces” 
—super-fighters. They killed an un- 
believably large number of enemy avia- 
tors. 

I’m not trying to take any glory 
away from our fighting pilots when I 
say that time and circumstance decided 
many an aerial victory. Call it chance, 
luck, or fate, as you will. But in every 
battle there is always the element of 
luck—good or bad. Captain Roy Brown 
was in no way as great a pilot as 


Combat Methods Used 


English combat planes. This photograph wae 
the German Air Corps. 


Baron Manfred von Richthofen, yet he 
was the man chosen by the unseen 
gods of the air to end the astonishing 
career of the great German man-killer. 


Much has been said about the ad- 
vantages of a grueling course in acro- 
batics. Others have claimed that a 
fundamental knowledge of attack and 
withdrawals was sufficient, stressing 
upon the pilot’s flying and fighting in- 
stinct to carry him through success- 
fully. Contenders of the latter thought 
pointed out with conviction that there 
was no such a thing as acrobatics in 
aerial warfare until Captain Ball of 
the R. F. C. began cutting capers. 
They proved that aviators were indi- 
viduals—that each fought differently. 


That is true. Each pilot had his 
own peculiar individual method of 
fighting and handling his ship. Aerial 
acrobatics at Kelly Field, Issoudun, 
Hedon, Pau or any wartime training 
field, were like A. B. C.’s in a kinder- 
garten. Rudimentary—they became a 
part of one. As in reading, we learn 


Our ship (gray), 4 

in second firing : 

position on tail of \ 
enemy. 
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FIRST ENEMY 
POSITION 


by CARL B. OGILVIE 


Noted authority on 
World War Aerial Tactics 


(Next month Poeurar Aviation will 
publish a similar article by Mr. Ogilvie on 
combat methods of leading German aces. 

7 


Ed.) 


to recognize words—not individual let- 
ters. 

In the air, a pilot in a raging dog- 
fight didn’t have time to think out each 
individual manipulation of his plane. 
If he was in a tight jam he rode stick 
and rudder for all he was worth to 
keep beneath his scalp. When on the 
tail of an enemy plane, set for the 
final burst, he rode just as hard until 
he shot him down. 


NE of the greatest enigmas of the 

war was the mental attitude to- 
wards death displayed by the pilots. 
Probably it was supreme self-confi- 
dence, a mental twist of reasoning or 
a philosophical disregard for fate. 
Few, if any of the aces ever, for a 
moment, believed they would go down 
to destruction. Others had died, more 
would die. They? Never! 


What if the average life of a pur- 
suit pilot in the zone of advance was 
estimated to be 68 days and in a dog- 
fight but 7 minutes? They rolled their 
dice with Death, confident they would 
never roll a natural. Yet most of 
them did. 


I have always found the flying tech- 
nique and fighting methods of the aces 
a fascinating study. A revelation of 
individuality. All fighting with ma- 
chine guns and planes. Yet no two 
fighting exactly alike. Each accredited 
his victories to some peculiarly indi- 
vidual tactic. 


One of the greatest tacticians of the 
Royal Flying Corps was also its young- 
est colonel. At the close of the war 


J START DIVE 
/ ATTACK 
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STARTS FIRING 
AND MISSES 


An ingenious maneuver in 

which the enemy plane (white) 

was twice subjected to fire 

from the rear by our plane 
(black). 
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by Leading Aces 


Strategy and tactical maneu- 
vers spelled victory or defeat. 
In this Mr. Ogilvie 


describes the sensational and 


article, 


clever fighting methods of the 


Allied Aces. 


greatest 


he was England’s first ranking living 
ace. He was a squadron leader, a 
great pilot and an astonishing fighter 

William A. Bishop. 

He learned early the German stunt 
of escaping from death. Up in a zoom, 
over on the back, then falling off in 
a spiralling nose dive. It gave the 
appearance the pilot was going down 
out of control. A clever, deceptive 
maneuver that caught more than one 
fledgling off his guard. 

But Bishop was only fooled once by 
this clever ruse. He held his fire and 
followed the gyrating planes earth- 
ward. He wanted to make sure. He 
kept within 50 yards of a tricky fall- 
ing enemy. If a German came out of 
his dizzy dive—well, it was just too 
bad. Many a German pilot got the 
surprise of his life to find the Cana- 
dian pilot still after him. 

Bishop favored the high altitudes. 
With the advantage of height he dove 
to the kill with the speed of a shoot- 
ing meteor. He calculated carefully 
his angled descent, estimated the speed 
and the direction of his opponent. 
With everything in his favor, he 
hurtled straight for the German. But 
Bishop never permitted himself to fire 
until he was within very close range. 
To begin firing at 300 yards, as many 
pilots did, he regarded as a display of 
nervous anxiety in the face of the 
enemy. 


UT once in close, Bishop was at his 
best. He could redress his ship 
with amazing swiftness and deadly ac- 
curacy. A skilled pilot and a marvel- 
ous tactician, he depended upon his 
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Attacking a German two-seater from the rear, a dangerous attack because the Allied machine 
was directly in the firing zone of the rear gun of the German ship 


unerring marksmanship. He shot his 
way to victory. He did more. He 
fought his way into swarming hornet 
flights of German planes. In a dog- 
fight he exercised every ounce of 
science he could muster. He miracu- 
lously evaded the hornets’ sting and 
came out victorious. 


TRANGE to say, the one outstand- 

ing factor which contributed largely 
to Bishop’s brilliant fighting career 
was not his tactics, flying skill nor 
marksmanship. This young Canadian 
was a “hater”. 

He fought with a savage elation—as 
if ruled by some diabolical mania. A 
Maltese Cross on the fuselage of a 
plane flashing by was like waving a 
red ‘rag in front of a bull. Bishop’s 
bitterness and intense hatred forced 
him to fling himself on the enemy with 
staggering, overwhelming ferocity. He 
sent short, deadly bursts of Vicker’s 
fire into them. 

He maneuvered in such a manner 
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that the dismayed Germans were un- 
able to get into position to give him a 
fatal burst of Spandau lead. Yet, at 
the same time, Bishop succeeded in 
getting his man and another victory. 
Bishop was never once wounded. He 
rang the bell in the German aerial 
target for 72 officials. 


America’s second ranking living ace 
was just the exact opposite of Bishop. 
He had the daring and skill, and if he 
had been in service as long as Bishop, 
unquestionably would have equalled 
him in victories. I’m referring to 
George A. Vaughn, Jr., who won 138 
official victories. 


Vaughn had the rare ability to be- 
come a master of three distinctly dif- 
ferent types of combat flying—forma- 
tion tactics, lone-eagle fighting and 
bombing. His credo in the air was: 
“Never permit yourself to be taken by 
surprise. See the enemy first. Act 
accordingly.” 


This slender smiling young man was 
decidedly a low altitude pilot. This 
was brought about by the excellent 
low-altitude maneuverability of the 
British plane he flew at the front. 
I’ve watched him take off and zoom 
up almost like an autogiro for nearly 
1,500 feet. I’ve watched him worry 
German Albatrosses and Fokkers down 
to the tree tops—then give them a 
final deadly burst. 


On bombing missions he usually flew 
at 900 feet. And he seldom went 
hunting at much over 7,000. This gave 
the Germans a sheer drop of two miles 
on his ship. But this ace, who could 
do anything asked of a pilot in the air, 
knew how to take care of himself. He 
was never once wounded. By being 
on the alert, seeing the enemy before 
they spotted him, he maneuvered as 
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circumstances required and won one 


victory after another. 


AJOR EDWARD MANNOCK, 

whose totzl number of victories 
exceeded Bishop’s by one, was known 
as the “Fighting Irishman’. He was 
all of that and more. He was a thun- 
derbolt of fury. He could fly any type 
of fighting plane and seemingly in al- 
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Three planes (white) attack the single seater 

(black) from the rear. The latter turns over 

his pursuers by a loop, and then becomes the 
attacking plane. 


most any condition. He fought in the 
“Flying Piano” Vicker’s job before 
machine guns were thought of. He 
attained a brilliant record in “Flaming 
Coffins”, S. E. 5’s and the humpy 
Camels. 

Another outstanding British 
whom the Germans were unable to 
shoot out of the battle skies, was Cap- 
tain James McCudden. Like Bishop he 
bagged five enemy planes in one day. 

This Englishman was a mere youth 
—a ninety-day pilot. His two out- 
standing qualities were absolute fear- 
lessness and uncanny flying instinct. 
McCudden made himself a part of his 
ship. He flew with a dash and verve 
lacking in others. But he got where 
he wanted to go and killed enemy 
pilots with amazing ease and speed. 

With a sweet running motor and 
aligned twin Vickers, McCudden was 
unbeatable. So remarkably well did 
he dress his ship for the attack that 
he seldom took careful sight through 
the gun rings. His sense of accurate 
alignment was so keenly attuned that 
he merely maneuvered into position 
and pressed his gun trips. He knew 
without sighting where his tracers 


pilot, 


would go. 
McCudden’s most successful ma- 
neuver—like that of many British 


trained pilots—was a spin. He added 
a few original variations to his own 
liking. When a dozen Germans, or so, 
happened to pounce on his tail, he 
would go into a spin, a steep dive, a 
falling leaf and then another spin. By 
the time that a nose-heavy Albatross 
had caught up, the enemy pilots were 


regarding the earth with fish-eyed 
horror. 
The Albatrosses couldn’t keep up 


with Camels and S. E. 5’s in a power 
dive, and many failed to come out of 
the dive and crashed. No wonder Mce- 


Cudden could thumb his nose at Kaiser 
Bill’s pilots. His 58 victories proved 
him a super-ace. 


PILOT who lacked flash, and de- 
“% pended upon strategy, was Lieu- 
tenant Georges Madon, France’s fourth 
outstanding ace. He was topped only 
by Fonck, Guynemer and Nungesser. 
Madon flew everything from 60 h.p. 
“bird cake” Bleriots to 300 h.p. Spads. 
And man how he could fly! He won 
the Croix de Guerre eleven times! 
When a sergeant-pilot, he became a 
“weaving” aviator. He developed the 
tactic of weaving in and out and 
around his opponent. His plane wig- 
gled, turned and squirmed like a snake. 
He kept his machine guns spitting, 
barking, chewing at enemy aircraft 
constantly. He darted in and out like 
a frantic swallow with the tenacity to 
attack a hawk. 
It was impossible for German avia- 


tors to ever get him in their sights. 
3y the time they redressed their 
Aviatiks, L. V. G’s, Albatrosses or 


Fokkers, Madon was somewhere else- 
usually glued to their blind spot under 
the fuselage. One stream of bullets 
was sufficient. 


There could be no such thing as 
“Happy Landings” for the Germans 
with Madon in the air. If Madon 


failed to get a victory he went berserk. 
He threw caution to the wind. He 
ploughed in with full open engine. 
Once this happened when Madon 
attacked a two-seater L. V. G. Madon 
, firing as he went, for a weaving 


dived 





Sianal Corps Photo. 


flying officer is 
shot down. 


This German 
after being 


Out of 
taken 


luck. 
prisoner just 


erratic coursed attack. He saw the 
man at the Spandaus in the rear cock- 
pit slump and hang half over the rim 
of his turret. 

Now the pilot was at the 
man’s mercy. 

But the German aviator must have 
been either a very revengeful or fool- 
ish man. He rushed at the weaving 
French plane. He soon discovered that 
it was impossible to place his tracers 
anywhere near this thrusting darting 
pilot. With a heart as stout as that 
of a lion, he whirled his big ship around 

(Continued on page 402) 


French- 


When Gravity Turns 
Topsy-Turvy 


a, 





A collection of hallstones several times 
larger than a hen’s egg. The egg (left) 
is held beside the halilstone for comparison. 


ya could an aviator jump from 
‘an airplane without his traditional 
safety parachute and be carried up- 
ward to an ultimate altitude of approx- 
imately 10,000 feet instead of plunging 
to swift extinction on the rockribbed 
terrain below? 

When do such remarkable atmos- 
pheric conditions exist that a heavier- 
than-air craft with a stalled engine 
will climb toward skyland’s ceiling in- 
stead of hurtling to destruction, despite 


the handicap of its crippled power 
plant? 
The average person, unless he be 


extremely weatherwise, will be stumped 
by these questions. And, many of those 
wise in weather lore will fail to answer 
the teasers correctly unless they are 
familiar with the strange atmospheric 
phenomenon that compells the law of 
gravity to function in reverse gear so 
that things which should logically fall 
now rise instead. 

It is during a violent hail storm 
that nature stages this normal weather 
condition antithesis. Hail is inevitably 
associated with thunderstorms which 
occur in the spring and early summer. 
Marked contrasts in temperature gen- 
erate brisk uprushing air currents by 
vertical convection which sometime at- 
tain the stupendous speed of 200 miles 
an hour. 

Weather conditions, which approxi- 
mate a decrease of 1°F. in temperature 
for each 180 feet of altitude or more, 
are effective in hatching out storms in 
which hail as large as billiard balls, 
baseballs or sometimes as big as small 
cannon balls, are shot from the heavens 
with greater rapidity and intensity 
than modern shell-fire. 

One curious feature of a severe hail 
storm is its brevity, for it usually lasts 

(Continued on page 394) 
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The Inside Story of the Airmail Monopoly 


by 
WALTER W. LIGGETT 


Is our entire Air Mail System threatened by subsidies granted to a few favored 
* in this searching article. 


companies? 


ERE, told in its entirety for 
H the first time, is the amazing 

story of how the government 
air-mail subsidy—now amounting to 
$25,000,000 annually—has almost been 
completely monopolized by one of the 
most powerful financial groups in the 
country. 

Four great holding companies, all 
with inter-locking directorates, are 
drawing down more than 90 per cent 
of the $18,000,000 annual domestic air- 
mail subsidy. A fifth concern, con- 
trolled by the Mellon family, is getting 
a trifle better than 99 per cent of the 
$7,000,000 which Uncle Sam pays as 
subsidies each year to encourage the 
carriers of foreign air-mail. 

The whole story of this lucrative 
monopoly is shocking, but it is a 
story which needs to be told; for it is 
only by revealing the facts that pub- 
lic opinion can be aroused to correct 
this disgraceful condition. Also, the 
publication of these facts may help 
prevent the contemplated subsidy for 
two trans-oceanic Zeppelin lines which 
is now pending in Congress—and which 
would be hogged by the same financial 
interests. 

On the plea that it would help make 
America “air minded”, Congress, late 
in April, 1930, passed the McNary- 
Watres bill which changed the payment 
to air-mail carriers from a poundage 
to a mileage-space basis and allowed 
the Postmaster General wide latitude 
in making and renewing contracts. 
Congress knew at the time, that in 
effect, it was granting generous sub- 
sidies, but it justified its action on the 
patriotic ground that these payments 
would promote the languishing aviation 
industry and thus strengthen our na- 
tional program of military prepared- 
ness. 


HE confidence which Congress 
placed in the administrative branch 
of the government has been basely be- 


Mr. Liggett says, “Yes,’ 





One of the -_ air-mail planes operated on scheduled service, This is a converted warplane, 
“DH” to be exact, which has seen long service in carrying mail. 


trayed. Instead of developing the in- 
dustry, as a whole, the air-mail sub- 
sidy has been almost entirely turned 
over to five firms, and they have cun- 
ningly used this financial advantage as 
a weapon to crush out independent com- 
petition. 

Individual aviators, who daily risked 
their lives pioneering hazardous routes, 
are finding themselves forced out of 
business and a livelihood by a clique of 
capitalists and politicians who control 
the four favored companies. 

Here are the four interlocked com- 
panies—in the order of their import- 
ance—which, thanks to official favor- 
itism at Washington, have a virtual 
monopoly on domestic air-mail sub- 
sidies: 

I. UNITED AIRCRAFT & TRANS- 
PORT CORPORATION. This con- 
cern was incorporated October 30, 1928, 
in Delaware. It owns the Boeing Air- 
plane & Transportation Corporation, 
Pacific Air Transport, National Air 
Transport, Varney Air Lines and Stout 
Air Lines. 

The United Aircraft operates trunk 





This modern monoplane, used today for the transport of mail, 


old “DH” bi-plane used in former years. 


is a striking contrast to the 


lines from New York to San Francisco, 
via Chicago. It has one spur line run- 
ning from Chicago to Dallas, Texas, 
and another from Salt Lake to Spo- 
kane, Portland and Seattle. It also 
flies planes from Seattle to San Diego. 

During the fiscal year of 1930—the 
last year for which detailed records 
are available—the companies affiliated 
with the United Aircraft and Trans- 
port Corporation received $7,973,058.30 
for air-mail contracts—or 54 per cent 
of the entire subsidy. 

II. NORTH AMERICAN AVIA- 
TION, INCORPORATED. This hold- 
ing company was organized December 
6, 1928, with a Delaware charter. It 
owns the Eastern Air Transport, the 
New York & Atlantic Seaboard Air 
Express and is heavily interested in 
the Transcontinental Air Transport- 
Maddux Company. 

The transportation companies owned 
by the North American Aviation only 
have two air-mail contracts, one from 
New York to Atlanta and the second 
from Atlanta to Miami, but these paid 
$1,624,792.90 in 1930 and were worth 
far more last year. 

Ill. AVIATION CORPORATION 
was incorporated in Delaware on 
March 1, 1929, as a holding company. 
Through the Americaw Airways it 
owns and operates the Canadian 
Colonial Airways, Colonial Air Trans- 
port, Colonial Western Airways, Con- 
tinental Air Lines, Inter-State Air 
Lines, Gulf Coast Airways, Texas Air 
Transport, Robertson Aircraft Cor- 
poration, Southern Transcontinental 
Airways and is part owner of the 
Southern Air Express. 

The American Airways has almost 
a monopoly of air transport in New 
England. It also operates lines in the 
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Middle West and South and has one 
route from Atlanta to Los Angeles. 
Altogether, it has twelve air-mail 
routes which paid $1,901,489.42 in 1930 
and more than $2,000,000 last year. 

IV. TRANSCONTINENTAL AIR 
TRANSPORT, INC. This company 
was organized in May, 1928, for the 
purpose of establishing a combined air 
and passenger route from New York 
to Los Angeles. The Pennsylvania 
Railroad holds a controlling block of 
stock, but the Keys interests and the 
Bancamerica crowd also have heavy in- 
vestments. 

The Transcontinental Air Transport, 
through its subsidiary, the Transcon- 
tinental and Western Air, Incorporated, 
has five air-mail contracts. In 1930 
it received $2,461,512.20 in the shape 
of government subsidies and last year 
its air-mail contracts nearly touched 
$4,000,000. 

The McNary-Watres bill was full of 
jokers. It specified that the Post- 
master General must call for bids, but 
directed him to award contracts “to 
the lowest responsible bidder”. The 
word “responsible” has been used to 
cover a multitude of sins. If some 
independent underbids one of the “Big 
Four”, the Postmaster General fre- 
quently will decide the low bidder is 
not “responsible” and the high bidder 
gets the contract. 


T= McNary-Watres bill also pro- 
vided that “the Postmaster Gen- 
eral, when in his judgment the public 
interest will be promoted thereby, may 
make any extensions or consolidations 
of routes which are now or may here- 
after be established”. 

Postmaster General Walter Brown 
has so misused the extension clause of 
the bill that Representative Clyde 
Kelly of Pennsylvania, chairman of 
the sub-committee in charge of legis- 
lation of the House Postoffice commit- 
tee, recently declared that he was 
“prostituting the nation’s air-service 
with monopolies”. 

Congressman Kelly declared that 
Brown had attempted to have written 
into the bill a provision giving him 
power to award all air-mail contracts 
without calling for bids. This feature 
was eliminated in the committee, but 
Kelly said, “Although Congress pre- 
sumably defeated the Postmaster Gen- 
eral in this attempt, and included man- 
datory provisions requiring bids, it is 
perfectly clear the Postmaster General 
is administering the bill to an end not 
intended by Congress”. 

Postmaster General Brown is an old 
time practical politican, known as 
the boss of Toledo before he became 
one of President Hoover’s campaign 
managers and was rewarded with a 
place in the Cabinet. Ever since the 
McNary-Watres bill became a law, he 
has gone contrary to the plain intent 
of Congress, ignored the demands of 
the independents and deliberately tried 
to build up a gigantic § air-mail 
monopoly. 

_ (Continued on page 404) 


The British 


This Ship is Carried by the Akron 





The FV9C-2 Is the essence of compactness for it is stored inside the hull of the “Akron” when 
not in flight. 


fips F9C-2 was designed to be the 
smallest airplane which could be built 
around the Whirlwind 420 h.p. engine 
with the pilot and the required military 
equipment. The size of an airplane is 
necessarily an important consideration 
in operating from a rigid airship. 
Structurally, the outstanding feature 
of the machine is the metal monocoque 
fuselage. The skin is formed by dural 
sheets riveted together and braced 
internally by dural bulkheads and longi- 
tudinal members. The ship is a bi- 
plane with wings of the gull type, fair- 
ing directly into the fuselage. Spars 
are of tubular dural construction, ribs 
are stamped dural and the wings are 


covered with fabric. The ailerons are 
on the upper wing only. 

Tail surfaces are metal covered and 
faired into the fuselage. The tail skid 
is of the full swivel wheel type. The 
landing gear is of the single strut, 
split axle type, with spats over the 
wheels and equipped with brakes. The 
420 h.p. Wright Whirlwind engine is 
enclosed with an anti-drag ring which 
increases the speed. 

The little plane is only 19 feet long, 
has a wing span of 25 feet 6 inches, 
has a top speed of approximately 180 
m.p.h. and can climb 1,800 feet per 
minute, 











British All-Purpose “Eight-In-One” Plane 








(3 HE Westland Aircraft Works, Yee- 

vil, England, has just finished the 
construction of this new fighting plane 
for the British Army. 

Designed like a racing machine, with 
high speed (at present a secret), it has 
an unusual carrying load and can be 
used for reconnaissance, desert patrol 
fighting, day bombing, aerial photog- 


= 
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raphy, pursuit work and transporting 
supplies and men. It has a non-stop 
cruising range of 1,000 miles. 

The design of a genéral utility air- 
plane for military service is a very dif- 
ficult matter because of the many con- 
flicting factors that arise in the various 
duties to be performed. 





All-purpose military plane which is designed to perform a wide range of service. 
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Tales Told’Round the Hangar 
By Kelley McLean 
Melvin, Texas 








<4 HE toughest place that I have 

ever been in,” said Smithy, pull- 
ing one ear thoughtfully, “was last 
summer when I was flying cross-coun- 
try down in Texas with a cargo of mo- 
tion picture films. 

“T had been flying something over 
an hour and had about 1,200 feet alti- 
tude, when without any warning what- 
soever, there was a sharp whistle and 
then the motor simply ran avgay be- 
fore I could pull back on the throttle. 
Imagine my surprise to discover that 
I had no propeller. 

“While locating a landing place I 
turned the cutoff in the gas line and 
allowed all the gasoline in the line to 
burn, while I was gliding in for a land- 
ing. This burned out before I landed, 
and I then cut both switches. I thought 
that, judging from the landing field I 
was going to have to use, that I might 
have a crack-up. 

“I might avoid a fire, if there was 
no gasoline in the carburetor. I am 
inclined to believe that some crash fires 
are caused by bursted carburetors and 
bursted gasoline lines letting gasoline 
come in contact with the hot exhaust 
stacks. 

“The only place that I could locate 
within gliding distance that would do 
for a landing was a pasture studded 
with Mesquite trees. Incidently let me 
tell you that there is mighty little time 
to look around for a field while gliding 
from 1,200 feet, and as while flying, I 
had not taken notice of wind direction. 

“IT now had to find that out also, 
while coming down. This kept me busy, 
but I picked out the flat part of the 
pasture with the fewest trees and came 
down on the thin edge of a stall. 

“The landing was perfect except that 
some large bushes ripped the covering 
half off of the lower wings. Before I 
had hardly gotten out of the plane, I 
was met by a farmer, his three chil- 
dren, and his dog, who had seen me 
come down and whose pasture I was 
in. He agreed to take me and the films 
in to town where I chartered a car and 
finished delivering the films on time. 

“Examination showed that the crank- 
shaft had crystalized and broken right 
next to the thrust bearing and this 
had left the propeller with nothing to 
support it. The propeller was found 
about half a mile from where I landed, 
but was badly broken on one end where 
it hit the ground. A new crankshaft 
and propeller were installed in the 
plane and a number of trees cut away 
so as to make a runway. The plane was 
flown home and the wing repaired 
there.” 

And Smithy was fortunate at that. 
Crystallized crankshafts caused by 
wobbly propellers or loose bearings 
have at times, torn the front end of 
to pieces—frequently with fatal results. 
Any unbalanced weight on the prop 
sets up tremendous bending moments 
that eventually exact their toll. 


Hull and Center-Section of Mammoth Junkers 





The huge Junkers under construction. Note the tremendous thickness of the wings and the 
outboard engine and prop mountings, 


HE Junkers factory, near Berlin, 

Germany, is completing this giant 
monoplane for service on the air lines 
between Berlin and London. The plane 
is expected to be commissioned some 
time this summer. 

Among the features of especial in- 
terest in this plane are the wings and 
their special construction. Built with 
a truss internal bracing they accom- 
modate not only the engines, but also 
several passengers. By increasing the 
passenger space, the pay load is also 
increased. Most of the engine is also 
included in the inside of the wing. Illu- 
mination and vision is afforded the 
passengers by means of windows set 
flush with the outside of the wing. 

The nose of the plane contains the 
smoking compartment, safely isolated 


from the rest of the plane. The usual 
accomodations for passengers and their 
comfort is amply provided for in the 
interior of the fuselage. 


The range of vision that is afforded 
to the pilot is one of the main points of 
interest. Notice the windows in the 
forward corners of the cabin. They re- 
move the blind spot that has caused 
considerable trouble in the past. 

One might very well imagine that 
another blind spot would be directly in 
front of the plane. Such is not the 
case. Between the pilot’s cabin and the 
smoker is a large sheet of glass. The 
pilot is able to look through this window 
and see the ground directly before the 
plane through the windows in the 
smoking cabin. 











The “Helena” Used on Scheduled African Run 








HE “Helena”, a mammoth airmail 
liner of the Great Imperial Airways, 
recently made the initial trip from the 
Croyden, England, airport to South 
Africa. The new mail service began 





The large British transport ship, the “Helena”. 


on January 20th, and will be a regular 

feature of the transportation company. 
It is expected that mail delivery will 

be cut to one-fourth the present time. 
This is a notable stride forward. 


Note the excellent range of vision attained 
by the long projecting nose of the plane. 
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Tropical Air Transportation 


AIL lifted over the Andes and 

merchandise “air-trucked” above 
the Mexican highlands, have brought 
transport speed to the tropics, as re- 
vealed in Pan American commercial re- 
ports. 

A Falcon plane and a Bellanca air- 
bus, each reinforced by a G. E. super- 
charger, have brought about these 
conditions. The plane takes mail daily 
and passes from 100° F. to —40° F. and 
back again. 

This makes it imperative to supply 
the pilot with extra oxygen and to 
give aid to the engine by means of the 
supercharger. The airbus, on each 
flight, carries 2,700 pounds of silver 
ingots from the Tayoltita airport, near 
Mazatlan, Mexico, 240 miles to the rail- 
head at Torreon. 

Mountain-climbing burros, which fol- 
lowed miles of laborious and circui- 
tous route, gave way to the new method. 
A saving in time of whole days is made 
possible. 


Saved by a Split Second 


FLYING instructor and a Govern 

ment test pilot at a California air- 
port were testing an experimental 
monoplane for the purpose of licensing 
the plane. 

At an altitude of 5,000 feet he tried 
to stall and spin the plane, but it failed 
to respond until he had dropped to 
3,000 feet. Then he tried to bring it 
out of the spin and it got out of con- 
trol. With a roar the plane dived down 
with the pilot struggling at the con 
trols. 

He tried to right the ship by shifting 
his weight, but at 1,200 feet he stood 
up in the cockpit. A split second later 
he was hurtling earthward. Pulling the 
release on his parachute it popped open 
and the next second the pilotless plane 
flashed by nearly hitting him. 

The plane struck near the airport 
with terrific force and only parts of it 
can be salvaged. The pilot escaped 
unharmed. 


Non-Stop Fighting 


URING the World War, airplanes 

were supplied with gasoline for 
two-hour flights. When this gas gave 
out, the pilot hi-tailed it to home and 
fireside. 

Today, the United States Air Corps 
has planes equipped with auxiliary 
tanks capable of carrying ships 400 
miles at a speed of 200 m.p.h. Reach- 
ing the scene of a harassed zone, the 
pilots can drop their auxiliary tanks, 
lighten their load and have plenty of 
juice to go immediately into battle with- 
out landing to refuel. 

What might have been the accomplish- 
ments of Rickenbacker, Luke and the 
rest of our air heroes, had they been 
equipped with modern-day pursuit 
planes? 


Thirtieth Anniversary of Gliding Flight (1902-1932) 





4 close-up view of an early Wright Glider soaring over the sand dunes of Kittyhawk. 


fae year, 1932, is the thirtieth an- 
niversary of the gliding and soar- 
ing flights performed by the Wright 
brothers in 1902. This discounts the 
idea that all experiments in gliding 
and soaring originated in Germany. 
The accompanying illustrations are 
excellent close-up views of the Wright 
brothers’ biplane gliders as they ap- 
peared when gliding and soaring over 
Kill Devil Hill. It might be that the 
reduction of head resistance by lying 
prone during a glide will be of value 
to our present day glider fans. It is 
possibly a better proposition than 





streamlining the nacelle used on the 
modern glider—although possibly not 
as comfortable. 

It will probably be remembered, that 
a soaring flight, having a duration of 
approximately ten minutes, was made 
by the Wright brothers about thirty 
years ago in biplane gliders of the 
general type shown here. It was dem- 
onstrated during these flights, for the 
first time, that an inclined upcoming 
stream of air had the power to sus- 
tain a glider in motionless flight for 
considerable periods of time. 


This is just one more method of taking-off, a method successfully used by the Wright 
Brothers in 1902, 








The National Museum of the Air 








4 White House, Washington 
Monument, Tomb of the Unknown 
Soldier, government buildings, Mt. 
Vernon—these and a host of other his- 
torical spots are the mecca of thousands 
of visitors to the nation’s capital, 
Washington, D. C., each year, but trav- 
ers, especially the aviation-minded, 
who visit that city this year are in 
for an additional rare treat. 

Opened only a short time ago, the 
National Museum of the Air is already 
the finest of its kind in the world. 





Housed in the hangar-like building— 
really an annex to the famed National 
Museum—are planes, models, pieces of 
equipment and other objects considered 
priceless by the United States govern- 
ment. 

The particularly bright star of the 
collection is, and probably always will 
be, the trim, silvery “Spirit of St. 
Louis”, in which Col. Charles A. Lind- 
bergh streaked to Paris. Here, too, is 
the Bremen, huge Junkers airplane 

(Continued on page 391) 
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Johnny Starr—First Aerial Weatherman 


by W. H. GRAHAM 


Everyday, Johnny Starr soars aloft, to take weather observations that are of 


assistance to commercial pilots and the air-minded public at large. 


S surely as the automobile sup- 
A planted old Dobbin and as cer- 
tainly as the incandescent lamp 
chased the kerosene lamp and gas- 
burning wick into oblivion, so is the 
airplane and the flying weatherman 
making kites and balloons hopelessly 
old-fashioned in Uncle Sam’s daily 
quest for a true picture of the weather. 
Mark Twain once observed in his 
quaint way that the weather was some- 
thing of which we constantly talked, 
“but never did anything about”, but 
Uncle Samuel’s flying weathermen have 
changed all this. The weather has 
found a champion at last! 

At four of the government’s princi- 
pal weather stations today—Chicago, 
Cleveland, Dallas and Omaha—these 
flying aces of the weather bureau serv- 
ice are writing new and thrilling chap- 
ters in aviation history with their dar- 
ing flights into the upper reaches of 
the atmosphere. Through rain and 
snow, heat and cold, fog and cloud, 
these flying weathermen are carrying 
on for the U. S. Weather Bureau with 
loyalty and pride that matches that of 
the Northwest Mounties. And all of 
this so that those few lines of type 
which appear nightly in the upper left- 
hand “ear” of your favorite newspaper 
under the heading, “Tonight’s Weather 
Forecast’’, will mean just that. 

On a dismal morn one day last Au- 
gust when the sky was full of rain and 
there was a ground fog so thick you 
could cut out a hunk of it with your 
pocketknife, on just such a morning 
as this, when one feels he hasn’t a 
friend on earth, Johnny Starr, Jr., 
zoomed into the Omaha airport with a 
brand new bride, a southern accent, a 





An intimate consultation with the airport cat 
is something to be considered. 





Johnny Starr in his flying togs ready to take- 
off for the upper and colder regions. 


sleek little Sparton J-67, Wright pow- 
ered biplane and a contract tucked se- 
curely under his arm, to begin the 
weather flights. 

Starr looked more like a kid than 
the seasoned flier he was and old- 
timers at the field shook their heads 
and ‘lowed that he wouldn’t last a 
week. Starr is just past 23, not much 
more than five feet six tall, and is 
boyish looking. His bride is 19, furi- 
ously red-headed and is from Okla- 
homa, too. 

As they stood there getting ac- 
quainted and scanning the gloomy 
skies, I don’t suppose Starr ever gave 
a second thought to the strange adven- 
ture that lay ahead, the hard work, 
the hair-raising experiences and, I am 
also glad to report, some measure of 
profit. Business prophets to the con- 
trary, Johnny Starr has found the 
winter anything but dull! 

He’s met and shaken hands with 
thunderheads, fought sleep at 24,130 
feet without oxygen, gotten lost too 
many times to mention and been forced 
down far from home with his gas tanks 


empty, but now, looking back over five 
months of battling the elements, 
Johnny Starr will tell you it’s a great 
game if you haven’t got a weak heart. 

His contract calls for a daily flight 
to a minimum of 1,500 feet, but to 
induce him to go higher, Uncle Sam 
offers him a bonus of $2.44 for each 
additional 1,500 feet. Johnny doesn’t 
begin to hit real “pay” altitude, how- 
ever, until he gets considerably above 
1,500 feet, because his expenses are 
heavy and his equipment costly. He 
estimates his investment at around $7,- 
500. His record flight to 24,130 feet, 
for example, netted him $41.52. Fig- 
uring this on a yearly basis, supposing 
he could reach 24,000 feet every day 
of the year, his annual salary would 
be approximately $15,000. Only on 
several occasions has Johnny failed to 
get up at all, once when his motor 
conked and another time when _ ice 
formed on his wings while Omaha was 
sweltering in a heat wave below. 

Far out on the right wing of his 
ship, Starr carries an “aerometor- 
graph”, a complicated looking doo-dad 
which looks like a seismograph with 
three recording pens. Inside of one 
is strung ten strands of human hair, 
which contract or expand and measure 
humidity. On the other graphs are 
registered temperature and pressure 
at high altitudes, so important to air- 
men. 


IGHT from the start, Johnny Starr 

began setting altitude records for 
his brother flying weathermen to shoot 
at. For example, there was that day 
last September when he soared to 24,- 
130 feet without the aid of oxygen, a 
mark that surpassed by nearly four 
thousand feet the record of his nearest 





One of the weather recording instruments 
earried by Starr in his observation flights. 
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competitor. The flier at Cleveland has a 
“best” of 20,746 feet (as this is writ- 
ten); Dallas is a close third with 20,- 
670, and Chicago fourth, with 18,670. 

Starr’s monthly averages far eclipse 
the averages of the other three, but he 

modestly attributes this, not to any 
superior flying on his part, but to his 
sturdy ship and super-charged motor. 
In August his daily average altitude 
was 20,500 feet; September, 21,417; 
October, 20,725; and November, 20,760. 
Later averages are not now available. 
The fliers at Cleveland, Dallas and 
Chicago are using lower-powered 
planes than his, Starr is quick to ex- 
plain. 

His J-67 Wright whirlwind has 240 
good, healthy horses hitched to it. 
Ground r.p.m. are 1,725, and 2,150 in 
the air. At the higher altitudes, how- 
ever, the r.p.m. drop off to between 
1,700 and 1,800 in a climb. But listen 
to Johnny, himself, tell about that rec- 
ord flight to 24,130 feet. 

“We had heard, unofficially, that the 
man at Cleveland had gone to 24,000 
feet, and my best previous altitude up 
to that time was something over 20,- 
000. Naturally, I wanted to beat him 
or bust, and, frankly, I almost busted. 
Around 24,000 feet everything went 
black once or twice—just for a few sec- 
onds, and I found that if I watched 
any single instrument more than a few 
seconds at a time I had a tendency to 
pass out. By constantly shifting my 
eyes from one object to another, I man- 
aged to stay awake, but, believe me, I 
don’t want that 24,000 feet stuff every 
day. No, suh!” 

But now that he’s grown more ac- 
customed to it, Starr believes he can 
push his Sparton up to 25,000 feet 
without oxygen, “if necessary”. Those 
last two words he added in case any 
other weather flier makes him go that 
high to get back the record. As mat- 
ters stand, he’s perfectly contented to 
loaf up to a mere 20,000 or 21,000 feet 
to earn his thirty odd bucks. 

Starr carries a radio in his plane to 
listen for weather reports from the 
weather bureau’s airway radio station 
at Fort Crook, 15 miles away—that’s 
paradoxical, isn’t it—a man going up 
four or five miles where the weather 
actually is and then have some bloke 
on the ground 15 miles away tell him, 
or try to tell him, what’s what. 

On more than one occasion Starr has 
come down out of the clouds far from 
his starting point. Once he came down 
over a town whose railway station 
said “Oakland”, and Starr, thinking it 
was Oakland, Ia., some miles east of 
the Omaha field, pointed the nose of 
his ship west and gave ’er the gun. 
The weather wasn’t any too good and 
a heavy snow covered the ground. 


An hour later Omaha had not popped 
into sight and his gas tanks went dry. 
He landed in a farmer’s stubble field 
and found out, much to his surprise, 
that he was 95 miles west of Omaha. 
Putting two and two together, he 
finally figured it out that it had been 


‘(Continued on page 401) 





Layout of the wind tunnel used at a large aeronautical school. The motor and prop are at 
the right, the tunnel is in the center and the test surface is at the left. 


ERE is a typical airplane labora- 
tory, such as is to be found in 
some of the better flying schools. The 
students are trained in making, testing 
and designing all parts of airplanes. 
The wind tunnel is of especial inter- 
est. Here the students are able to 
make wind tests of the various parts 
of a plane. It is small and portable, 


making it more convenient than the 
large tunnels frequently used. Although 
it is not as accurate as some of the 
large ones, it is sufficiently so for the 
needs of the classrooms. 

The wing section under test is at the 
left of the tunnel, while the blower and 
motor are at the right. 








A New Tandem Propeller Drive Is Interesting 











Showing the arrangement of the oppositely 
revolving tandem props and the special 
engine. 


BAaNs his invention upon the law 

of motion that states, “For every 
action, there is an equal and opposite 
reaction,” Charles L. Brown of Rush- 
ville, Mo., recently obtained a patent 
upon an airplane which features two 
propellers. 

The device has been successfully tried 
out on a small plane which Mr. Brown 
constructed himself. The machine 
weighs less than 300 pounds and is 
powered with a Heath B-4 type engine 
made from a motorcycle engine. 

According to Mr. Brown, the inven- 
tion will do away with vibration and 
torque and tends to produce slower and 
more efficient propeller speed in ratio 
to the engine speed. 

“With a propeller mounted in front 


and another behind, the engine turns 
relatively in both directions at the same 
time. The crankcase and cylinders 
move the rear propeller to the right 
while the crankshaft turns the front 
propeller to the left,” explains Mr. 
Brown. 

“The engine is mounted on a shaft 
with two ball bearings—free to revolve 
—with one propeller on the crankshaft 
and the other on the engine mounting. 
The latter is attached to the crank- 
shaft and cylinders. The pitch of the 
two propellers is exactly opposite, so 
the engine produces nothing but a 
straight forward pull.” 

This combines the old rotary type 
and the new radial type engine. The 
plane has the same crankshaft opera- 
tion as at present, only the second pro- 
peller is added. 

The Missouri inventor is now en- 
gaged in building a larger plane, on 
which he will mount an 88 h.p. five- 
cylinder engine. 

While the tandem propeller is not an 
entirely new idea, for several were 
built prior to 1914, yet the construc- 
tional details shown here are novel and 
may eventually work out successfully. 

The troubles previously experienced 
were due to the fact that the rear pro- 
peller worked in disturbed air, hence 
its efficiency was reduced considerably. 
In one tandem machine, the rear pro- 
peller was made larger than the front 
prop to compensate for the loss. 
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Airplanes are now making life 
miserable for the tax-dodger. County 
assessors are able to prove or dis- 
prove property valuations by means 
of aerial photographic maps. 











EHEMENTLY, a farmer pounded 

\ the table around which sat the 

members of the County Commis- 
sioners’ Court, temporarily acting as a 
board of tax equalization. The farmer 
had received a notice from the Court, 
asking him to appear and show cause 
why the valuation he had placed upon 
his farm should not be raised. 

“It’s an outrage!” the citizen stormed. 
“You men are becoming tyrants. My 
taxes are already too high; and now 
you threaten to raise ’em still higher. 
I tell you, I won’t stand for it!” 

The County Judge, sitting as chair- 
man of the Commissioners’ Court, lis- 
tened attentively, a bland smile playing 
about his mouth. One commissioner 
winked at the others. The outraged 
taxpayer eventually exhausted his vo- 
cabulary and his temper. Then the 
chairman said: “You‘re correct, Mr. 
Knight; we are going to raise your 
taxes. We are adding one thousand 
dollars additional to the valuation you 
placed upon your farm. We ought to 
make it fifteen hundred—it will be that 
next year. 

“You’ve been listing your property, 
year after year, and we have been ac- 
cepting your own valuations, except in 
rare and unimportant details. We have 
tried to be equitable and fair to all 
citizens and we have expected the same 
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Taxing Property from the Air 


by RUEL McDANIEL 





A photographic map, taken over the suburbs of 


a city, shows every small detail clearly and 


with great accuracy—even to highway construction. 


of them. Why did you not make 
mention of that five-acre citrus fruit 
orchard with its four hundred bearing 
trees?” 

The farmer’s face turned a peculiar 
color. That citrus orchard was on a 
far corner of his place—nearly a mile 
from a highway. To his knowledge, no 
representative of the county had in- 
spected his farm. He had thought the 
two and three year old orange and 
grapefruit trees were his official secret. 
Gradually realizing the full import of 





This photographic map shows the layout of the fields and orchards of a large farm. By a 
map of this sort it is possible to determine what fields are under cultivation and even the 


nature of the crops and orchard trees. 





the situation, he was willing enough to 
accept the thousand-dollar raise in val- 
uation. 

Locating that discrepancy in this 
farmer’s tax list had been a surpris- 
ingly siinple matter. It had been un- 
covered in a few moments, without any 
representative of the Commissioners’ 
Court leaving the court house. 


T WAS simply a matter of looking 

through a magnifying glass at a 
huge aerial photograph of the county, 
hanging on the wall in the office of the 
Commissioners’ Court. There stood 
citizen Knight’s citrus orchard in all 
its beauty and productivity—for any- 
one to see. Being familiar with citrus 
fruit trees, the members of the Court 
were able to calculate the age of the 
trees, and knowing the exact scale of 
the picture, they were able to figure the 
exact size of the orchard. 

This case illustrates only one of 
many hundred of ways that county of- 
ficials are using aerial maps for better 
county management. True, the idea is 
new, only a few counties in the United 
States having tried it. But wherever 
in use, the system is reported to be 
performing with a remarkable degree 
of efficiency. 

A county in Southwest Texas was 
among the first to have a picture taken 
of itself. County officials declare that, 
although some of them were skeptical 
at first as to the practicability of the 
system, it has paid for itself three 
times the first year it was in use. The 
initial cost was $60,000. 

Mapping, for county management, 
follows along the general lines of other 
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fields of aerial photography. Flying 
photographers simply go aloft and take 
a series of consecutive photographs of 
the landscape at the same altitude and 
angle. The ideal altitude is 10,000 
feet. This gives the picture a scale of 
1000 to 1. 

With pictures taken of every foot of 
area below, the map-makers assemble 
the hundreds of “shots”. They cut and 
arrange them in their proper order, 
thereby forming a complete picture of 
the entire county. It shows, by the aid 
of a magnifying glass, every road, trail, 
stream, fence and detail of the entire 
county. It is a complete picture map 
of the county. 

One county desired to survey a new 
highway through a low-lying area con- 
taining much swamp land. The aerial 
map had just been completed. The 
county engineer, county commissioners 
and others concerned with surveying 
the preposed road, simply referred to 
the aerial map and selected, beyond 
any doubt, the logical route for the 
highway within a few hours. 

It would have taken weeks to have 
sent men into the district to select the 
route, because it was not only low and 
swampy, but the vegetation was dense 
and the going would have been ex- 
tremely difficult. County officials de- 
clare that the air picture enabled them 
to select in a few hours a route that 
was superior to anything that ever 
could have been laid out by engineers 
in the field. 


HE aeria! map is in daily service, 

not only in planning highway routes 
and changes, but in routing traffic 
through towns. The picture shows at 
a glance the logical streets. that 
through-town traffic should follow, and 
markings can be made accordingly. 

The county’s picture saves time and 
money in laying out drainage canals 
and irrigation systems, because it shows 
the depressions, the elevations and the 
general routes of ravines and streams 


(Continued on page 404) 





This peculiar photograph shows bushes and 
underbrush growing in the foot-hills of 
; California, 






Udet, German Ace, Is a Premier Stunt Flyer 





Here is Udet in the act of picking a handkerchief off the ground by a hook extension on the 
end of the wing. This is cutting things a little too close for comfort. 


[ }DET—a popular German stunt flyer, 
/ must have been reading some 
stories of our old Southwest during the 
days when the cowboy was King. 

We have just received this photo- 


graph, showing him as he adapted the 
old cowboy stunt to his airplane. An 
iron hook on the wing tip is used to 
pick up a piece of cloth, lying on the 
landing field of an airdrome. 








Avoiding Accidents at the Air Schools 








HE student pilot was bringing 
his ship in for a landing. The 
engine was throttled and he was 


gliding along smoothly about two hun 
dred feet from the ground. Suddenly 
a “bump,” or convectional air current, 
caused the left wing to drop. The stu- 
dent quickly pushed the stick to the 
right to bring the low wing up. 

To his dismay, the low wing only 
dropped further away from the hori- 
zontal, and the nose swung rapidly 
around to the left. In an instant the 
plane was spinning—completely out of 
control. It struck the ground with a 
sickening crash. Another student had 
paid the high price of inadequate in- 
struction. 

The training of airplane pilots has 
made rapid strides within the past few 
years, but instances such as that re- 
lated are still all too frequent. The 
student in this case had been sent up 
solo before he had been thoroughly 
taught the fundamentals of maintain 
ing equilibrium and control. 

He had never been shown how op- 
posite rudder should be applied with 
the ailerons to counteract the increased 
drag in bringing up a low wing; nor 
had he been taught how to recover 
from a tailspin—vital points for every 
pilot. Instead, he had been allowed to 
fly alone as soon as he had successfully 
negotiated normal take-offs and land- 
ings. As was demonstrated, this is not 


sufficient. No student pilot should fly 
an airplane by himself until he is fully 
capable of meeting those emergencies 
which are most likely to arise. 

Ever since the post-war period of 
barnstormers, irresponsible operators 
without fixed base or capital have pre- 
sented a major problem in aviation. 
They have flitted about the country in 
their planes of ancient vintage teaching 
people to fly after a fashion. 


NM OST of them have charged a fixed 
* price, which is based upon a defi- 
nite period of instruction. At the 
termination of this, regardless of the 
student’s ability, he is sent up solo, 
either to become a pilot or an occupant 
of a wreck. 

The Aeronautics Branch of the De- 
partment of Commerce is championing 
the cause of proper instruction, both in 
ground work and in actual flying. How- 
ever, it has only authority to grant its 
“approval” to a school when a school 
desires this distinction and can meet 
the requirements. 

It cannot force all schools to main- 
tain the standards which it recom- 
mends. This responsibility lies with 
the states, and they have been woe- 
fully lethargic in awakening to its im- 
portance. At present, out of 303 estab- 
lished schools in operation, only 32 are 
approved by the Department of Com- 
merce. 

(Continued on page 390) 
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Why Metal Airplane Parts Fail in Use 


LIEUT. LAWRENCE A. CLOUSING 


United States Naval Reserve 


A simple but accurate article treating of the fatigue of metals, crystallization and 


failure of airplane parts. 


line wire or strut break, before 

saying that the failure was due 
to erystalization, stop! Do you know 
that all metals are composed of crys- 
tals, and that the word crystalization 
as applied to a failure has no meaning 
to the modern metallagrapher? 

What is meant by crystalization 
when speaking of failures in that term? 

What is probably meant is that 
through vibration or strain the crys- 
tals in the metal have grown in size 
and in the process they have made 
the metal weak. This is not true. The 
crystals of a metal do not grow in 
size under repeated strain or vibra- 
tion. They do grow in size under cer- 
tain conditions, but this always in- 
volves higher temperatures than are 
encountered in ordinary use. Tempera- 
tures high enough to affect the crys- 
tal structure of some compositions may 
be reached in an aircraft engine, but 
there, of course, the manufacturer uses 
only those materials which are not af- 
fected. 

Fatigue failure is the correct name 
for many failures called crystalization, 
but before taking up the explanation 
of that type of failure let us look a 
little into the crystal structure of 


\ y HEN you next see a stream- 
j 


metals. 





Fig. 1 An alloy consisting of 90 parts cad- 
mium and 10 parts zinc. 





Fig. 2. An alloy of 82 parts cadmium and 18 
parte zinc. 








Sooner or later, everyone con- 
nected with the flying game will 
bump up against an example of 
the so-called “crystallization” of a 
metal part. Crankshaft breakage 
is very frequently due to defects 
that are clearly explained in this 
article. 


Here we see examples of metal- 
lic crystal arrangements as indi- 
cated by microphotographs. The 
structure of the various metals is 
curious and highly interesting, 
particularly when one considers 
their practical application to aero- 
nautic construction. 











All metals are composed of crystals. 
These can easily be seen when the sam- 
ple is properly prepared, usually by 
polishing very smoothly and then etch- 
ing with some chemical, for observa- 
tion under a microscope. Some metals 
are more easily observed for crystal 
structure as for example the metal com- 
position which appears in Figure 1. 

Although this is not a composition 
used in aircraft, it illustrates a basic 
form of composition of two metals. It 
is composed of cadmium and zinc, at 
four different composition percentages. 
From the molten state the samples 
have been cooled slowly so that the 
crystals become larger than they or- 
dinarily would. It will be observed 
that for each composition there is a 
different crystal structure. These sam- 
ples have been magnified 100 diameters. 

In the 90 per cent cadmium and 10 
per cent zinc photo, the large white 
crystals are cadmium and the dark 
background is a mixture of zine and 
cadmium, in a form called a eutectic 
structure. This eutectic structure is 
such a composition of two metals that 
both solidify simultaneously when cool- 
ing from the molten condition. 


SUALLY in compositions of two 

metals, one metal will solidify first 
during cooling. While this one metal is 
becoming solid all of the molten metal 
remains at the same temperature, just 
as water when forming into ice remains 
at the same temperature till it is all 
frozen. 

After this one metal has cooled then, 
we have part of the metal as a solid 
and part as liquid. This is just what 
happens. 

Upon further cooling we then come 
to a temperature at which the remain- 
der of the metal solidifies, and all the 
composition again remains at a con- 





Illustrated by mic rophotographs. 


stant temperature until all the metal 
is solidified. In the case of the com- 
position here taken up and in many 
cases, of course with certain modifi- 
cations, this remainder to solidify is 
the eutectic composition instead of one 
of the metals. 

It so happens that in the case of 
many compositions of metals that they 
will be soluable in each other in the 
molten state, but that upon solidifica- 
tion they are not soluble, and separate 
from each other. This is true of the 
sample here shown. The crystals are 
each of the one metal only. Even the 
eutectic structure is made up of alter- 
nate layers of zinc and cadmium, which 
is best illustrated in the 82 per cent 
cadmium and the 18 per cent zinc 
photo. 

In the 50 per cent cadmium and 50 
per cent zine structure the dark crys- 
tals are zinc, and the white background 
is the cadmium-zinc eutectic. Here the 
crystal structure is very marked. 


At 10 per cent cadmium and 90 per 
cent zinc the dark parts are zinc and 
the white is the cadmium-zinc eutectic. 

The fact that in compositions of 


metals the different crystal structures 
solidify at a constant temperature en- 
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Fig. 3. Curious structure of alloy consist- 
ing of a 50-50 mixture of cadmium and zinc. 





Fig. 4. This —- contains 10 parts cadmium 
parts zinc. 
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ables metallographers to chart melting 
and solidifying temperatures of the 
whole series of compositions of two 
metals for all possible percentages of 
composition. This chart is called a 
constitution diagram. 

For the composition given this is a 
relatively simple diagram, but the con- 
stitution diagrams of steel, which is 
composed of iron and carbon, and for 
duralumin, which is composed of alu- 





Dented here 


The broken landing gear strut. 


minum and copper mostly, become much 
more involved, and will not be gone into 
here. Principally the difference lies in 
the fact that these metals also under- 
go changes in crystal structure in the 
solid state, which are also shown on 
the constitution diagram. 

To the worker in metals these con- 
stitution diagrams are what charts 
are to the navigator; they enable him 
to plot his heat treatment of steels and 
dural or other metals so that he will 
get the properties from it that he 
wishes. 

Crystals not only form for composi- 
tions of metal, but also for a pure 
metal, or for metals that are soluble 
in each other in the solid state. Solidi- 
fication will start at one little point, 
and the crystal will continue to grow, 
while other little crystals are also 
forming all over, until they finally all 
meet and leave between them a sort 
of boundary layer, which is called the 
crystal boundary. 

The size of these crystals depends 
a good deal upon the type of metal with 
which one is dealing, upon the heat 
treatment it is given and upon the 
working (such as rolling or stamping) 
received. To get the proper strength 
from a material, especially steel, the 
right kind of crystal structure must 
be obtained. This is merely another 
way of saying the proper heating, an- 
nealing, quenching and drawing must 
be given to it. 


_ it is given the proper heat 
treatment, the crystal size is usu- 
ally quite small. When not, the crystals 
usually are larger. When the crystals 
are larger the metal is generally weak- 
er. Heating as in welding will cause 
the crystals of the metal to grow near 
the weld, which weakens it more than 
the metal of the weld itself is weak- 
ened, (This accounts for the fact that 
failure of a welded part generally oc- 
curs just outside of jhe weld rather 
than in the weld.) 

Thus if we have a part that fails, 
it is most apt to fail at a point where 
the crystal structure is large to begin 
with. A person observing such a part 
and seeing the large crystal structure 
would: say the metal had crystalized, 


when from what has gone before we see 
that all metals are crystalline when 
they are in the solid state. 

What is commonly called crystaliza- 
tion often comes under the class of 
fatigue failure. Failures of this type 
occur in a member that is under re- 
verse stresses such as an axle. A nick 
or some imperfection may exist in the 
metal. As the axle rotates carrying 
a load, the stresses at the point of 
the nick are higher than at any other 
place in the axle. The stress at this 
point then distributes itself amongst 
the surrounding material, but as this 
process goes on many, many times, it 
may happen that the stress sometimes 
exceeds the elastic limit of the material, 
and it yields taking a permanent elon- 
gation. This elongation is, of course 
very small, 

When the yield point is exceeded, 
however, each time the stress is ap- 
plied it deforms a little more, till finally 
a little crack may form at the base of 
the nick. From then on the progress 
of the failure is very rapid, whereas 
the time that it takes to lead up to this 
point may be very long. When the 
crack is formed each reversal of stress 
then may make it a little deeper till 
finally a point is reached at which it 
fails altogether. 

A fatigue failure break has generally 
a patch of bright polished metal, and 
then a patch of coarse metal. The 
shiny part is where the crack has 
been, and is due to the two ends of 
the metal rubbing against each other, 
thus polishing the crystals. The coarse 
part is where the final failure occurred 
and reveals the crystal structure as 
1t 1S. 

Strange as it may seem, in fatigue 
failures the more ductile materials are 
the ones more liable to failure from 
this cause. 


TS author personally is well ac- 
quainted with a fatigue failure in 
the landing gear strut of a modern air- 
plane. Due to a previous failure of a 
bolt in the landing gear, the strut re- 
ceived a dent, which left a rather sharp 
nick, as shown by the arrow in the 





> 
\Dented here 


End view of the landing gear strut showing 
the dented portion. 


illustration of the side view of the 
strut, at the place where the break oc- 
curred. Otherwise the strut was in 
good condition. There were no spare 
parts around when the strut was 
dented, and it would take some time 
to get a new one, so this strut was 
kept in the landing gear assembly. No 
(Continued on page 397) 





A New Human Bird 





Will it fly? Well, your guess is as good as 
ours. 


\ ILLARD E. BLAIN, New London, 

Conn., plans to take-off in this 
queer looking airplane. It is his own 
invention and he calls it a man pow- 
ered ornithopter. It has a wing spread 
of 22 feet and weighs 40 pounds. 

Mr. Blain plans to take off in a 25- 
mile wind during the trial flights. 
Wing movements are controlled by the 
movements of his arms, the tail being 
controlled by his feet and legs. In 
flight, the pilot’s body is horizontal 
like that of a flying dove. 








New Compass Tells All 














The versatile compass that promises great 
things in the science of avigation. 


ye S. EATON, pioneer aero- 
nautical engineer, has recently an- 
nounced his newest invention. 

It is a compass that is expected to 
supplant several instruments now in use. 

Among its various abilities it deter- 
mines the position, not only in relation 
to the map, but also with regard to 
other aircraft. 

It also indicates elevation above the 
ground, position in relation to a reg- 
ular flying route, determination of wind 
direction on landing, and the various 
needs of blind flying. 

Officials of the U. S. Army Air Corps 
are reported to have said that they 
expect the device to supplant many of 
the instruments now in use. 

The instrument is primarily a radio 
controlled device. A simple radio set 
is tuned to the proper station. When 
the signal is tuned-in, the compass 
needle indicates the direction of the in- 
coming radio wave. 

In case of a storm, the pilot can circle 
the dangerous area, and still keep his 
bearings. 
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New Uses of Electricity in Aviation 


A brief summary of important yet little known electrical devices that have been 
applied to aeronautics during the past year. 


A]TEW aeronautic devices developed 
4 and put on the market this year 
included the sonic altimeter, automatic 
steering control, code beacon flasher 
and hangar-interior floodlight. A tach- 
ometer, oil pressure indicator and fuel 
pressure indicator—all electric instru- 
ments—were made practical and put 
into regular production. 

Just as with the automobile, elec- 
trical devices are rapidly gaining favor 
in aeronautics for various purposes. At 
first, the use of electricity was largely 
confined to the lighting circuits of the 
planes and to the ignition system. Dur- 
ing the past year it has found a num- 
ber of new applications, largely in the 
operation of control systems both auto- 
matic and manual. 

Electricity is of particular importance 
where energy is to be conveyed from 
one part of a control system to an- 
other, the two or more parts of the 
device being remote from each other. 

The sonic altimeter is an interesting 
application of the principle of sound 
echoes used for indicating the distance 
from a reflecting surface. The sound 
signal is a high frequency whistle note 
which is emitted downward toward the 
earth from the aircraft while in flight. 

The earth acts as the reflecting sur- 
face and the echo is received in the 
aircraft after a definite interval of 
time. This is a direct measure of the 
height of the aircraft above the earth. 
The instrument is used as a “depth- 
sounder” in regular flight for heights 
up to about 1,500 feet, and also as an 
indicator of approach to the ground 
when making a landing. 

The new automatic steering control 
operates the rudder of an airplane so 
that the course of the ship is in ac- 
cordance with the setting of the mag- 
neto compass. A turn compensator is 
provided to correct for the inherent 
turning errors of the compass, keeping 
the line of flight as near a straight 
line as possible. 

Means of correcting for wind drift 
by visual and radio devices have also 
been produced. These will complete 


i 








An automatic steering control, electrically operated, shown in diagramatic form with the 
rudder at the left, control at center and compass at the right. 


the General Electric system of direc- 
tional control, making possible any de- 
sired flight track over the earth and 
the arrival at a destination in fair 





Here is the motor driven compass generator 
used in the operation of electrical compasses 


weather when the ground cannot be 
seen. 

A new visual drift-plate for measur- 
ing the angle of wind drift in flight 
was also perfected, and several im- 





The tachometer generator is shown at the left (driven by the engine) while the tachometer 
dial at the right shows the engine speed in revolutions per minute. 








provements appeared on equipment al- 
ready on the market. Among these 
were the electric motor drive and new 
indicator for the magneto compass, a 
stronger and simpler selector switch 
for multiple thermocouple installations 
and the use of a sword-shaped pointer 
and shock-absorber mounting on engine 
temperature indicators. 

Wing-edge landing lights, with their 
desirable characteristics of completely 
built-in-the-wing construction and light 
weight, were redesigned so as to sim- 
plify installation. 

While there were no radically new 
developments in superchargers, their 
use as standard equipment on aircraft 
engines continued to become more 
nearly universal. Several new manu- 
facturers were added to the list of 
those already using centrifugal super- 
chargers built-in as an integral part 
of their engines. 

The new code beacon flasher is for 
use with standard electric code beacons 
for flashing dash and dot signals. It 
consists of a motor driven gear and 
cam mechanism operating a contactor. 
Periodic light signals are sent out to 
identify airports and intermediate land- 
ing fields. 

It is customary to flash the code 
letter assigned to the particular air- 
port and intermediate field by the De- 
partment of Commerce. For instance, 
the letter designating the Schenectady 
Airport is “S” which is represented by 
three dots flashed at regular intervals 
by the code beacon controlled by the 
flasher. 

The hangar-interior floodlight is in- 
tended to supplement overhead lighting 
inside hangars. It is furnished in tw9 
sizes, one using a 1,000 watt lamp and 
the other a 500 watt lamp. By means 
of a Fresnel lens, the light is dis- 
tributed smoothly and _ efficiently 
throughout approximately 180 deg. in 
the horizontal plane. 

END 































































This Monoplane Is Equipped With ‘‘De-Icers”’ 





Rubber tubes along the leading edges of the wings eliminate ice coatings. 


IRST commercial installation of 

aircraft “de-icers” on a cabin plane 
was recently completed at Newark 
Airport by engineers of several inter- 
ested companies. 

The rubber appliances, developed 
after several years of experimentation, 
eliminate the formation of ice in flight 


when compressed air is automatically 


released into special tubes along the 


leading edges of the wings and other 
surfaces. 

Following the “de-icer’” installation, 
a flight test was made at an altitude 
of 10,000 feet where heavy ice was 
encountered and successfully removed. 








Laws That Affect Amateur Aviation 
by LESLIE LONG 








T= adoption of Federal require- 
ments by a majority of the states, 
presents a serious menace to the fu- 
ture of private flying. If these re- 
quirements are not changed, or the 
states make less stringent regulations 
of their own, there can be but little 
hope for a flying public. 


The only really airminded men in 
this country are the ones who have 
built, or are building, or hope to build, 
airplanes of their own. There are sev- 
eral thousand and practically none of 
them have either the desire or the 
money to buy a factory built plane. 
Instead they have the inborn urge to 
build something newer and _ better. 
They belong to the same group of tire- 
less experimenters that has made radio 
what it is today. 


The demand for a Federal license 
simply means—prohibition. No ordi- 
nary experimenter can afford a stress 
analysis. Neither can he afford the 
endless red tape necessary to have his 
ship passed upon. Let’s make this per- 
fectly plain. 


The amateur builder can not meet 
the present Federal requirements. If 
he is forbidden the right to do experi- 
mental building and flying he is going 
to lose interest and quit aviation for- 
ever. There is no question about this; 
it is being done every day. It means 
that thousands of dollars are going to 
be ldst by the flying schools and that 


supply houses and parts makers are 
going out of business. 

Whether or not these laws are un- 
constitutional has not been settled. 
They probably are, but whether they 
are or not, they are certainly not justi- 
fied. The safest airplane ever built is 
the so-called light plane. Any exam- 
ination of records will show this. Hun- 
dreds of these light planes are flying 
every day and serious accidents rarely 
happen. The reason, of course, is be- 
cause of the light loading and the ten- 
dency to stay on the ground in bad 
weather. 

The argument that regulations are 
made to protect the lives of our young 
men is nothing but hypocrisy. Hun- 
dreds of boys are killed every year in 
racing cars and motorcycles and no 
laws are passed about it. You may go 
out and break your neck on the foot- 
ball field and become a hero, but if you 
have the courage and ability to build 
and fly an airplane you are a felon, 
and subject to prosecution. 

A tragic side to these unjust laws 
is that they are passed by men who 
have no knowledge of what they are 
doing. They are told this and that, and 
act accordingly. Commercial interests 
have as a general thing fostered these 
laws, under the mistaken impression 
their business would be helped. Noth- 
ing could be farther from the truth. 

If these young men were allowed to 


(Continued on page 392) 


Liquid Fuel Drives Rocket 


HE idea that a rocket is the only 

practical means of penetrating the 
stratosphere continues to receive the 
attention of our scientists. 

In the past years, various types of 
fuel and design have been used. To 
date, what success has been obtained 
is very mediocre. Whether the weak- 
ness has been in design, fuel or basic 
idea, seems to have caused little or no 
worry. If a particular one does not 
work, a new design or a new fuel com- 
bination will be quickly proposed. 

The latest idea is being backed by 
the American Interplanetary Society, 
an organization of rocket experiment- 
ers with headquarters near Red Hook, 
New York. The rocket is seven feet 
tall, built entirely of aluminum and 
uses liquid oxygen and gasoline for 
fuel. The rocket will be shot from a 
firing stand which guides it for the 
first thirty feet. At the highest point 
of flight, an automatic device will open 
a parachute and the rocket will descend 
to the earth gently for another trial. 

A larger rocket is to be designed this 
summer or next fall if this small one 
proves satisfactory. This larger one 
will carry instruments for obtaining 
meteorological data and photographs. 

The present rocket was designed by 
G. Edward Pendray and Franklin 
Pierce, rocket engineer. The rocket is 
now being tested for strength and bal- 
ance at the Physical Laboratories at 
New York University. Trials will be- 
gin at the proving ground when these 
preliminary tests have been made. 





The completed long range rocket that 
promises to show superior performance. 
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Dodging Wires Is No Joke! 


by CAPT. CHARLES W. PURCELL 


Obstructions frequently found 
around airports are a direct 
menace to life, limb and prop- 
erty. Says Purcell, “‘There 


should be a law against them.” 


YIRES! High, low, big, skinny 
or otherwise! 
Did any of you Bimbos ever 


approach an airport just about sun- 
down and figure everything was rosy 
as you picked up a wing and started 
field, and then, 
of wires about 
Huh, did you? 

Do you remember how you felt as 
you kicked out of that slip and blasted 
the drag on your controls, as you eased 
back on the stick and waited to see if 
your landing gear was going to clear? 
Huh, do you? Do you remember that 
grand and glorious feeling when you 
cleared those said wires by inches? 
Huh, do you? If you happen to be one 
of the few pilots in this country who 
have missed this thrill of thrills, don’t 
get chesty about it, you have one com- 
ing up, and when it comes you will 
have knocked at the Pearly Gates and 
found nobody home, for which you can 
be duly thankful—there is another 
place besides heaven. 

We, the combined flyers of the cock- 
eyed would like to know why 
wires are necessary around landing 
fields. At a small cost these aids to 
suicide could be buried, along with 
other so-called aids to civilization. 
Wires, tall power poles of every de- 
scription, unnecessarily high advertis- 
ing signs, and anything else that sticks 
up more than ten feet around the ap- 
proach to a field should be removed by 
legislation. The men who make our 
laws, as a rule are not flyers, but there 
is no reason in the world why pilots 
cannot get together and show these 
same lawmakers why these things are 
a danger to life and property. Take 
them for a ride, and bring them in 
close to these obstructions and the au- 
thor thinks there will be no trouble 
getting laws necessary to remove the 
difficulties. 

One law man in California, the Hon- 
orable James Rolph, Jr., Governor of 
this land of sunshine, who does all his 
traveling by air, was taken close to 
some wires quite by accident, and ten 
days later the wires were in the 
ground. It happened this way. 


gently slip into a 
all of sudden find a mess 
three feet below you. 


world, 


The Governor was coming in from 
Los Angeles in a tri-motor and he ar- 
rived at a certain airport in the Bay 
District of San Francisco. Shirley 


Bush, the pilot, was coming in under a 
low ceiling just about dark, that period 


—_ 





A fine example of hopping around the obstructions found around the small-time airports. 


of the day when flying is not so hot- 

not dark enough for lights and not 
light enough to see distinctly. In this 
case Bush knew the wires were there, 
and their exact location, as this field 
was his “home”, but the Governor had 
no way of finding out if Bush could 
see the same things as he did as they 
approached the field. Nearer and near- 
er came the field, and the same goes 
for the wires. The Honorable James 
Rolph must have thought his time had 
arrived. 


O THE layman, or public at large, 

a ship approaching wires, always 
comes too close for comfort, and the 
governor at this time was a layman. 
Bush cleared the wires by fifteen or 
twenty feet and landed on schedule. 
When the governor, (who is called 
Jimmie on every airport in the state), 
climbed out of the ship, he asked Bush 
why he came so close to the wires. 
Bush explained that he was just under 
the ceiling, the dangers of over-shoot- 
ing if he approached the field at a 
higher altitude, and the danger of get- 
ting lost in the cloud formation above 
the field if he climbed above the ceil- 
ing. Jimmie Rolph listened very at- 
tentively. When Bush finished his ex- 
planation the governor said, “That will 
have to be attended to.” 


Ten days later it was. The wires 
now repose some sixteen feet under 
ground, where some bird said all good 
Indians belong, and wires should be 
with them. Rolph never says much but 
he surely is a cyclone for action. Today 
he is a pilot, one of the brotherhood, 
and he is doing more for the flying 
game than any governor this state has 


had to date. A pilot can bust into the 
governor’s office at Sacramento with a 
tale of woe, and if the tale is reason- 
able, the woe is removed, but the tale 
travels on, an example for other legis- 
lators. 

This is cited just to give some of 
you Bimbos an idea as to how to go 
about removing obstructions from fly- 
ing fields. Non-flyers have no way of 
knowing the thrill that field obstruc- 
tions can give to a pilot. They have 
no idea of the chills and jitters that a 
mess of wires can give, when said wires 
loom up just ahead and below Mr. 
Pilot—and not far below. 


+OR the benefit of these said non- 
flyers, we'll try and take you on a 
mental flight. Here goes. 

Just for the sake of argument we’ll 
say you have just finished your 
“steenth” hundred miles of flying and 
the sun is going to the place where all 
good suns go when the day is done. 
There is an emptiness in the stomach 
and a stiffness in the joints. It’s just 
about time to find an airport and get 
some chow and a bunk for the night. 

You mentally chase over the airports 
near, and decide to land at Gedunk. 
Now you have never been in Gedunk, 
but it is known by “moccasin wireless” 
that it has all the things that a good 
field should have—hotel, shops, and a 
good chow house. It should be right 
below now. A glance over the side 
shows it, off to the left a little way. 

The sun is just about ready to sink 
below the horizon as you approach the 
field and spot the wind-sock for the 
wind direction. Everything looks to 
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be all right. The field is empty, and 
in the half light nobody else is trying 
to get into it. 

You may be a little high to get in 
and in a hurry to land. In this case 
you’d slip rather than circle the field 
to lose altitude. The gun is cut, the 
right wing goes up, a little right rud- 
der, and the plane gently slips into the 
edge of the field. (This doesn’t go if 
you have a Hisso power plant). 

As you are slipping in thoughts 
of eating, and just how good a bed is 
going to feel, when—Zowie!—a mess 
of wires, big ones, sneak out of the 
ground shadows just feet below and 
just feet ahead. All thoughts of food 
and bed leave your mind. You pour 
the can to her, straighten out and give 
the ship all the back stick she can take, 
and then sit and wait. 

Ladies, gentlemen, and fellow citi- 
zens, if I could talk for the next three 
thousand years, I could never give you 
the feeling that the next few moments 
bring to a pilot in this predicament. 
Seconds grow into years, the body acts 
only from experience it has accumu- 
lated in hours of flying. Your hands 
have made the necessary control and 
engine corrections, but the brain has 
suddenly gone bye-bye for these few 
seconds. This is due to the total sur- 
prise you received in finding wires 
where no wires were visible a few 
moments before. 

The late evening light is the light 
that lies, and lies, and lies, (not the 
light in a woman’s eyes). Many a 
pilot has cracked up a landing gear in 
this light and has wondered why he 
“flopped” into the field from fifteen or 
twenty feet when he thought he was 
on the ground. 

A real old timer in the flying racket 
“feels” into a field at this time of the 
day. All sense of perspective and dis 
tance seems to leave a human at this 
time. Just as the sun is going down 
it is too early for ground lights and 
too dark to pick things out of the 
shadows. Objects in a field suddenly 
loom up when one gets ready to “put 
down” and that’s usually too late. 





Nov to get back to our story. Can 
you imagine how you feel when 
the wires are cleared by inches. You 
may think so, but the author doubts 
it very much, unless you have been in 
this predicament. Money from home, 
a million dollars inheritance, four aces 
and a joker in a poker hand, and thir- 
teen spades in a bridge hand would 
give no feeling that would touch this 
one. When you finally realize that the 
plane has cleared those wires you could 
kiss your worst enemy. You feel so 
good that you would probably kiss the 
super of the airport. If the same wires 
had been missed by a wider margin, 
that same super would have received 
the bawling out of his sweet young life. 

This brings to mind a little story. I 
can’t mention names in this case be- 
cause if I did, somebody would be pat- 
ting me in the face with a spade. 


(Continued on page 396) 


Report on Slotted Wings 


HAT slots and flaps in the wings of 

airplanes “represent one promising 
method” of increasing safety in flight 
was a point in the recent report by 
the National Advisory Committee for 
Aeronautics after a series of severe 
tests. 

Experiments with a 110-horsepower 
monoplane weighing 1,800 pounds 
showed that without the slotted and 
flapped wings the landing speed was 
60 miles an hour and that with those 
safety devices the speed at landing was 
reduced to 43 miles. At the same time 
the angle of landing was steepened 
from 13 to 17.2 degrees, thus indi- 
cating,,in a sense, how small landing 
fields may be utilized with a minimum 
of hazard. Without the slots and 
flaps in its wings the machine took 
off at 55 miles an hour; equipped with 
the safety contrivances the speed was 
cut to 40 miles. 

Their use, according to the report, 
enables the pilot to retain control of 
his ship to and beyond the “stalling 
point”, that is, where flying speed is 
lost, thus increasing the efficiency and 
safety of the machine. 





New Guide for Pilots 





Wind sock looks like serpent. 


\] O—THIS is not a flying torpedo— 
4‘ nor the latest stratospheric plane. 
It is the latest form of the familiar 
wind-sock. 

This wind-tee, as it is called, is 
mounted at the Central Airport, Cam- 
den, N. J. Special design makes it 
very sensitive to the slightest variation 
of wind. In addition to wind direction, 
it gives the wind velocity. 

The row of lights on the top are con- 
trolled from the local air station at the 
airport. The number and position of 
the lights illuminated gives the infor- 
mation. 

Special illumination and coloring ef- 
fects make this wind indicator visible 
for over three miles. 


And This Changes Our Idea 
of the Orient 


QYERSIA is regarded as a land of 
desert and heat, but the past winter 
was so stormy and snowy that even the 
airmail was interrupted. Although 
planes were able most of the time to 
operate on schedule between Bagdad 
and Teheran, other points on the air- 
mail line were inaccessible because the 
landing fields were buried deep in snow. 


Hip Hola Minewawa 





Capt. Frank Hawks in his war bonnet. 


“‘APTAIN FRANK HAWKS is now 

a member in good standing of the 
Sioux Indian Tribe of Hot Springs, 
S. D. His Indian name is Chief Flying 
Hawk. 

All these feathers must have given 
him kuish (or what is the Sioux for 
“pep”?) for the next day he estab- 
lished a record between Chicago and 
New York, of 3 hours, 46 minutes. 

Perhaps it was the feathers that 
gave him the inspiration, for shortly 
after that he established a record be- 
tween Hot Springs and Roosevelt Field, 
of 8 hours, 48 minutes. 

What power these Indians have! 





Kinner Airplane 


A FULL-SIZED 100 h.p. low wing 
airplane, featuring a folding wing 
mechanism and side-by-side seating for 
two that will sell at a startling price 
well under $2,000, is announced by the 
Kinner Airplane & Motors Corp. 

The ship will be powered by the Kin- 
ner 100 h.p. engine and will have a top 
speed of 110 m.p.h. The folding wing 
mechanism will permit storage of the 
plane in a space but 9 feet wide. The 
normal span is 36 feet. Other features 
of the ship are dual controls, a unique 
braking system and outstanding per- 
formance, even at extremely high alti- 
tudes. 

Kinner has been experimenting with 
the ship for the past two years. 





The Kinner monoplane with its wings folded. 
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and Chicago. 


{[Model-builders will be interested in the 
detailed plans of the Orion on page 3386 
—Ed.] 


YE WERE streaking it across 
the sky over Hagerstown, 


Maryland, at about a 200 mile 
an hour clip, having taken off from the 
Washington Hoover Airport, Washing- 
ton, D. C., just 22 minutes previously. 
It was on one of the Continental Air- 
way’s Wasp powered, six passenger 
low winged Lockheed monoplanes 
equipped with retractible landing gear, 
and modernly equipped in every re- 
spect. 

The destination of three of our fel- 
low passengers was Pittsburgh, our 
first stop on this regularly scheduled 
run to Chicago. The other two men, 
as well as myself, were holding tickets 
for Chicago. 

One of the Pittsburgh bound men 
hauled a bottle of aged corn out of a 
boodle-bag that required no excuse 
whatsoever. The aroma, upon reaching 
the pilot led to his quaint remark, that 
the bottle should be returned to the 
boodle-bag if it did our snake-bite 
no good. 

In typical Pullman smoking compart- 
ment style, the stories started, prob- 
ably because of the easy socialibility 
of air-travelers who seem to have a 
sort of mutual understanding that they 
are helping to pioneer a comparatively 
new form of travel. There is an at- 
mosphere of sincere friendliness, the 
kind that makes you want to know 
more about the fellow next to you, 
and when you have reached your des- 
tination, it is with regret that you 
part and hope you may have the pleas- 
ure of seeing him again. 

This particular plane, in which we 
are traveling so fast, is the “Orion” 
model of the Lockheed. With the ex- 
ception of the floor, the cozy cabin on 
the inside is just as round as the fuse- 
lage on the outside appears to be. The 
comfortable seats are arranged in three 
rows of two each, all being adjustable 
for reclining purposes and also to per- 
mit easy entrance and exit. 

The interior is finished entirely in 
a natural tan pigskin leather, indi- 
cating the fineness with which the 
craft was built, while the baggage com- 
partment capacity seems ample to hold 
a fair sized bag or two for each pas- 
senger. The total weight of the ship 
when loaded is about 5200 pounds. It’s 
useful load is about 2000 pounds. 

The engine, humming so sweetly, is 
the 480 horsepower Pratt and Whitney 
Wasp. Jimmy Doolittle once remarked, 
“he’d fly a table if given the proper 
engine,” and if we are to take the 
words of the flying fraternity, we have 
one here—stuck right on the nose of 
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= TAT rip in the World’s Fastest ‘Transport 


by THOMAS J. FLEMING 


How a Lockheed Orion cuts down train time from hours to minutes between Washington, D. C., 
An interesting narrative of air-travel. 





The ship that makes mincemeat out of space and time, with five of the passengers standing 
in front of it. 


this ship. It has “horses to spare,” as 
the saying goes, and so smooth run- 
ning that conversation was easy when 
we held our heads fairly close to- 
gether. 

The winding, muddy Potomac, with 
its hundreds of little islands, was out 
of sight long ago, and now we are 
sailing smoothly along over the heavily 
wooded Allegheny Mountains—one of 
the rarest and most beautiful sights 
imaginable. The growth of trees was 
so dense, hardly a square yard of the 
soil was visible. Surely, it must be a 
hunter’s paradise. We zoomed over 
the peaks at an altitude of about 5,000 
feet. 

It was thrilling to watch the sud- 
den dropping away of the slopes to 
the valleys as we crossed each range. 
The realization of height and depth 
was forceful. 

At McConnellsburg, Pa., we bore 
slightly to the left and followed the 
general line of the highway that runs 
into Pittsburgh. The large white let- 
ters, “U. S. 30,” with the directional 
arrow indicating the road and direc- 
tion, was painted on the highway about 
every ten miles by an airminded roads 
commission and easily read at 3000 
feet. This is undoubtedly a great help 
to aviators in checking their position. 

While the highway took away some 
of the thoughts of the primeval forest 
we were flying over, it was interesting 
to note the lunch stands, hotels, auto- 
mobiles and people on the top of each 
mountain. They were probably rest- 
ing after their long and dangerous pull 
up the mountain, taking in the sights 
of the valleys around them. Many of 
them waved at us. 


They bring to my mind the trials 
and tribulations, the effort, the knock- 
ing automobile engine and the stops 
for water that I experienced a few 
months previous as I motored over 
these very mountains. The drive from 
Pittsburgh to Washington by auto took 
eight hours, whereas we were now 
scheduled to make it in one hour and 
fifteen minutes. The distance, oddly 
enough, is 302 miles by train and 235 
miles by road. The train trip is an 
all night affair. 

We have finally put the last high 
range behind us, and a town on our left 
is identified as Greensburg, Pa., by one 
of our passengers. It is raining lightly. 
We cannot see the drops, but can see 
the water streaming back on the wings. 
Visibility, however, is about ten miles. 
The terrain is hilly and stunted with 
spasmodic growths of trees. 

Small farms dot the countryside. 
Mining villages are easily spotted by 
the rows and blocks of buildings built 
identically and also by the slate piles. 
The direction in which the various 
hills slope is easily determined by the 
different shades of newly upturned 
earth and channels, the latter caused 
undoubtedly by the flow of rain water 
downward into the small valleys, where 
the shades appeared darkest. As a 
river winds its way beneath us, we 
are informed by the pilot that Pitts- 
burgh is just a few minutes away. 

If we had the facilities, there would 
be no need to wash or tidy up for we 
are as clean as when we left Wash- 
ington. I really believe that a man 
could put on the “soup and fish” in 
Washington and keep his dinner en- 

(Continued on page 397) 
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What Airplane Manufacturers 















AFETY—speed—low first cost and 
economical operation — appear- 
ance. These are possibly the 
major factors for which the aircraft in- 
dustry has intelligently labored. The 
results—when compared to the models 
of two and three years ago—are little 
short of amazing. 

Generally speaking, fundamental 
structural changes have not been made. 
An increasing use of metal in construc- 
tion is immediately noted, with a 
strengthening of the metal through 
means of sturdier parts and better com- 
positions of alloys. Brakes have been 
vastly improved, while the new types 
of shock absorbers eliminate the se- 
vere landing bumps that long remained 
one of the most unpleasant features 
of an air trip. 

And, when we speak of passenger 
comfort, we must consider the prevail- 
ing luxurious, roomy seating in the 
»ypen-place sport jobs, the small cabin 
ships and gigantic transport liners. 
This is combined with effective heating 
during cold spells and refreshing cool 
ventilation during sultry weather. In- 
creased vision and réduction of noise 
are additional indications of an indus- 
try’s attempt to reach the various 
classes. 

Probably the most startling of the 
new planes is the mammoth new Ford, 
all metal mono-wing transport plane 
14-A. This plane was developed to 
meet the need of de-luxe equipment in 
long distance transport service. The 
manufacturer has forseen the demand 
for night service, and has provided 
luxurious sleeping arrangements, very 
comparable to Pullman accommodations 
on our finest railroad trains. 

Built in cantilever style, several 
unique features are _ incorporated, 
chiefly in the method of engine installa- 
tion. The outboard engines are entirely 
within the wing, with only the front 
bearing and propeller bearing exposed. 

The center section engine is an echo 
of the Dornier planes with a pedestal 
mounting. 


The wheel pants, and the method of 
retracting the wheels during flight, 
are also attracting much notice. Com- 
bined with the retracting gear, is a 
very efficient shock absorber and wheel 


The Ford “Club” 
ship is an improved 
and refined edition 
of previous Ford 


' \ ships. 


Below is an interior 
view of the Ford 
“Cluab” transport 
showing the seats. 






brake. The wheel arrangement has an- 
other interesting feature. When the 
plane is resting on the ground, the 
wheels are retracted into the pants, 
thus lowering the plane to a horizontal 
position, making it much easier for 
passengers to load and unload. 





A detail of the Ford Airliner 14-A, showing 
the power plants. 


The pilot is located in the extreme 
forward part of the fuselage. Ade- 
quate space is provided for him and 
his assistant. A mirror in the roof of 


by 
STUART E. KNEUPFER 


The flying season is now on, and 
with its coming, the manufac- 
turers are displaying their highly 
developed planes for the season 


of 1932. 


the compartment provides visibility 
overhead to the rear. 

Directly behind the pilot is the smok- 
ing cabin. A rear door leads to the 
main cabin which contains four 
passenger compartments, identical in 
size. Two lavatories, the steward’s gal- 
ley, a luggage compartment and the 
main companionway leading to the 
doors in the rear comprise the interior 
arrangement of the plane. 

The passenger compartments are 
similar to the arrangements of a Pull- 
man car. The passage way in the mid- 
dle of the plane divides the compart- 
ments into two sections, each with two 
double seats facing each other. The 
seats are convertible into sleeping 
berths. There are no “uppers”. 

The cabin is very comfortably 
finished. No structural members are 
exposed. Thorough insulation against 
heat and sound is a feature of the con- 
struction. 

Fairchild has startled the field with 
a two-place, open cockpit monoplane 
model, priced at $2,775.00. It is pow- 
ered with a 95 h.p. Cirrus Hi-drive 
engine. Several new features have been 
incorporated in its design and construc- 
tion, one of which is the use of square 
section tubing for the longerons and all 
right-angle members, and round section 
tubing for all diagonal members. 

Square section tubing makes accu- 
rate fitting and develops maximum 
strength at all joints. Undoubtedly, it 
has helped to eliminate parasitic weight 
in the fuselage. 

The construction of the Fairchild 





Side elevation of the mammoth Ford Airliner Type 14-A. The long forward extension of the 
fuselage reminds one of English practice while the pedestal center engine reflects Dornier 
tendencies. At the time of going to press, this ship has not yet been test flown. 
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there have been no 


revolutionary 


HILE 
changes in 
the design of the 1932 models, 
yet refinements in minor details 
have brought about improved per- 
formance, more comfort and a 
notably more attractive 


ap pe arance. 


wings is also worthy of note. The 
spars are of “I” beam section (one 
niece) consisting of a center web and 
These webs and 
the points of 
Plywood 


cap strips of spruce. 

cap strips are spliced at 

zero deflection of the beam. 

gussets are used to reinforce the spars 
splicing points. 

The spars are inter-connected by a 
combination of duralumin and built 
up steel tube trusses and square drag 
wires, held up at each end by fittings. 
Reinforcements of extra metal nose ribs 
are made at the leading edge, which is 
covered by a formed sheet of duralu- 
min. 

The ribs are 4 inch spruce members, 
fastened together with plywood gussets. 
They weigh only 5 ounces each, yet 
they have carried a load of over 500 
pounds. All fittings are cadmium 
plated and require but little welding. 
Wings are, of course, wired for navi- 
gation lights. 

The ailerons extend the full length of 
the effective wing span and are built of 
a new metallic composition called “Al- 
clad”. Because of the torsional stiff- 
ness gained by this combination, the 
plane has effective control even at low 
speed. 

The ailerons are attached directly to 
welded steel tube brackets which in 
turn are bolted to the rear wing spar 
instead of by the conventional manner 
of hinging them to a false spar. Each 
aileron moves 30° up and 15° down. 


OOKING into the cockpits, we find 
4 two control 


sticks mounted on a 


At the right is a 
Pilgrim transport, 
built for the Ameri- 
ean Airways. It is 
an efficient, single 
engine job. 


Below will be seen 
the instrument board 
and controls of this 
ship. The rudder 
pedals and stick 
socket are promi- 
nently in the fore- 
ground, 


torque tube, supported by three split 
cast aluminum bearings, all attached 
directly to the fuselage rather than to 
the floor board. 
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The Taylor “Cub” is a popular type of 
lightplane. 


In order to eliminate the tendency to 
yaw—prevalent in planes with ailerons 
of large size—the aileron torque arm 
is set at a peculiar angle, which is also 
done with the aileron horn attached to 
the aileron. 

Fairchild have designed their own 
shock absorbers of the spring and oil 
type, having a total travel of six inches, 
the first four inches of this travel going 





A three-quarter view of the Ford su 
the landing gear. 





r-transport which shows the engine mountings and 
The radiators of the wing engines are carried on the upper part of the 
landing gear. 












through oil and the remainder cush- 
sioned with springs. 

The Fairchild Cabin job, also 
equipped with Cirrus Hi-drive engine, 
lists at $3,360.00. It is a two seater 
with a_ side-by-side seating arrange- 
ment. Two large doors, non-shatter- 
able glass, standard instrument equip- 
ment, adequate ventilation system, and 
exceptional visibility are some of its 
features. 

The methods used in painting these 
planes is representative of that used 
by the majority of manufacturers— 
four coats of clear lacquer, one coat of 
aluminum, and two coats of pigmented 
dope. Waxing and buffing results in a 
finish rivaling the brand new family 
automobile. 

The Monocoupe Corporation offers 
four models, each priced in accordance 
with the power installation. The choice 
of the Lambert R-266, Warner-Scarab, 
Kinner B5 or K5, or the Velie M5 en- 
gine gives a price range of from 
$2,395.00 (Velie) to $4,485.00 (Warner- 
Searab). 

The Monocoupe, a two-place cabin 
job, shows radical changes in its land- 
ing gear, improved seating comfort, in- 
creased visibility, a new system of hot 
or fresh air ventilation and lighter 
semi-balloon tires. Operating costs of 
the Monocoupe are quoted at 2% cents 
per mile, including both fuel and engine 
maintenance. 


UTOGIROS are stepping up to an 
+4 enviable position in the aircraft 
field. Recent production developments 
have reduced the price appreciably and 
this type of ship will soon be in the 
popularly priced class. At the present 
time, the Kellet and Pitcairn autogiros 
are being manufactured and _ sold 
through dealers. 

The former has, as its features, a 
convertible top, side-by-side, more com- 
fortable seating, ample vision, improve- 
ments in actuating controls and engine 
cowling, the reduction of engine noise 
and vibration, greater climb and more 
speed. The Pitcairn is two-place with 
individual cockpits, dual controlled, a 
starter, safety glass windshields, roller 
bearing wheels, parking brakes and 
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full instrument installation listed as 


standard equipment. 


TINSON has designed a new air- 

liner, seating ten passengers and 
pilot. Powered with three Lycoming 
(720 h.p.) engines, it developes a cruis- 
ing speed of 122 miles per hour and a 
top speed of 141 miles per hour. Inter- 
nal expanding brakes, cabin heating 
system, non-shatterable cabin glass a1 e 
features. An ingenious system of 
mounting large rubber cores on rods 
bolted to the rear flange of the engine 
eliminates noise and vibration. Both 
long and short wave radio equipment 
are provided. 

The interior of the cabin 
with a balsa core and a %-inch alumi- 
num sheeting which act as a sound 
muffler. Ventilation is secured by ai 
brought in through the rear of the ship, 
circulated through the cabin and forced 
out at the front. Ample luggage space 
is provided in wing compartments, 

The new four-place Stinson Cabin 
(Model R), also recently developed, is 
one of the most luxurious airplanes 
which have been built for the private 
owner. Balsa wood installation, up- 
holstery in fine whipcord, satin finished 
hardware, arm rests, carpets, map and 
glove pockets, ash receivers and assist 
cords are only a few of its features. 

Entrance to the cabin has been sim- 
plified by improved steps and a wide 
door. The front and rear seats are 
softly cushioned with automobile type 
springs to scientifically support the 
body at the most restful angle. The en- 
gine is mounted in rubber and an elec- 
tric starter, together with spring shock 
absorbers, semi-air wheels, self-energiz- 
ing brakes and the non-glare wind- 
shield, all help to make this the most 
complete of the new airplanes. 

Stinson also produces the Stinson 
Model “S,” priced at $4,595.00 and pow- 
ered with a 215 h.p. Lycoming motor. 
There is a reduction of $500.00 from 
the price of last year. It is a sister 
ship of the Model “R” but does not con- 
tain all the new features of the latter. 

A new Parasol plane by Heath will 
find a great many friends in the com 
ing year. Salling at $1,074.00, it is one 


is covered 


of the lowest priced and most popular 








This Fairchild cabin monoplane is a neat, roomy and fully equipped ship, intended for the 


private owner as will be seen. 


ships in the light sport field. Pow- 
ered with the Heath B-4 engine, it de- 
velops a high speed of seventy-five 
per hour, a cruising speed of 
sixty-five and a landing speed of thirty 
miles per hour. Fuselage and tail 
group construction are of welded steel 
tube. 


miles 


Improvements have included bet- 
ter vision by placing a glass sky- 
light over the pilot, more space is found 
in the cockpit and an air-scoop for 
powerplant cooling have all been in- 
corporated in this new model. Heath 
will also present their “Knock-Down 
Kit,” which now sells for $399.00 (a 
reduction of $100.00) and contains all 
the parts necessary for building a Par- 
asol. 


"T’HE Taylor Cub monoplane is an- 

other of the two-place light sport 
models. It is powered with a Continen- 
tal A-40 and develops a high speed of 
seventy-five miles per hour. Landing 
gear has been specially developed to 
withstand shock by fitting it with 
shock-rings of heavy rubber cores. The 
plane lists at $1,325.00. Seats in the 
cockpit are slightly staggered for com- 
fort. 

Alexander Aircraft Company has de- 
veloped a new two-place cabin model 
‘Flyabout” to sell at $1,465.00, 





A Fairchild open cockpit —-> shows excellent lines and is a sturdy reliable construction for 
5 the private owner or training echool. 


The range of vision is excellent. 


equipped with a Szekely 45 h.p. en- 
gine. A compact heater for the cabin, 
side-by-side seating arrangement, slid- 
ing windows, and complete controllabil- 
ity will make it well known. 

The new Ford Trimotor Club plane 
rears its head above them all. The in- 
terior of this costly liner—its ventila- 
tion and heating system—the long wave 
radio and desk combined—the lockers 
and fully cushioned, spring seats—the 
new height and width of the cabin— 
these, and other features, are enough 
to cause eye-blinking wonderment. 

Bellanca is showing three models: 
The Pacemaker, the DeLuxe Skyrocket, 
and the Airbus. Improvements have 
been made in the former to increase 
payload and performance. The Pace- 
maker is powered with a Wright Whirl- 
wind 300 h.p. and develops a speed of 
141 miles per hour. Carrying six pas- 
sengers, the interior has undergone sev- 
eral changes in newer type seats, better 
ventilation and increased vision. 

The Skyrocket, shown as Bellanca’s 
most recent development, is a six-place 
cabin job with room for 155 pounds of 
baggage, a high speed of 146 miles per 
hour, a service ceiling of 24,000 feet 
and contains the latest improvements in 
cabin interior, shock absorbers and air 
brakes. It is powered with a 450 h.p. 
Wasp. The Airbus, carrying six pas- 
sengers, has undergone only cabin im- 
provements and refinements. It is 
powered with a Wright “Cyclone”, de- 
veloping 575 h.p. 





MERICAN AIRWAYS is receiving 
+4 a new Pilgrim transport job from 
the American Engine and Airplane 
Corporation. The pilot’s cockpit and 
the mail compartments are, perhaps, 
the most interesting features of this 
plane which carries twelve passengers. 
From a standpoint of operating effi- 
ciency it will undoubtedly set a new 
standard. 

Engine manufacturers have not been 
idle in searching for better perform- 
ance and lower costs. Their efforts 
are being rivaled by those of instru- 


ment designers, aluminum and _ steel 
manufacturers, radio engineers. 
END 
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An Italian Variable Pitch Propeller 








HE new automatic spacing varia- 

tion airplane propeller, Benuzzi 
Patent, was exhibited for the first time 
at the Milan Fair, in the Aviation Pa- 
vilion. 

Its inventor and builder, Benuzzi, 
has had to face, for its building, one 
of the most complicated and interest- 
ing problems of modern aerodynamics. 
He has been the first to find a practi- 
cal solution of it. In fact, up to the 
present, the problem of the building a 
propeller able to maintain constant 
efficiency under any flight conditions, 
had been solved but partially by the 
building of “orientable blade _ pro- 
pellers,” while it can only be totally 
solved by the building of “bankable 





A diagram showing the construction of the 
variable pitch propeller. 


blade propellers,” i.e., able, not only to 
change their own orientation with re- 
gard to the axle, but also, which is no 
less important, to modify their own 
spacing, uniformly and along their 
whole surface. 

In a “bankable blade propeller”, the 
changing of the inclination of the 
blades causes a uniform modification 
of the spacing along their whole sur- 
face, and this shall turn out equal 
everywhere; in an “orientable blade 
propeller,” instead, this cannot be, ow- 
ing to the stiffness of the blades, and, 
with the exception of the middle posi- 
tion, the spacing lengths shall be un- 
equal. Benuzzi started there when 
dealing with this problem, and he 
solved it in this manner. 

He could not build a massive pro- 
peller; he thought, then, of building 
one the blades of which could be modi- 
fied all along their surface, and partly 
based himself, for this purpose, on the 
general structure of an airplane wing. 





Moreover, he succeeded in determin- 
ing automatically, according to flight 
conditions and needs, and by means of 
a special hub, the spacing changes. 

The hub consists of a main body 
(fastened on one side to the engine 
shaft and bearing, on the other, to the 
contrivance regulating automatically 
the spacing variations) and of a ring 
encircling it at the rear. The regu- 
lating contrivance consists mainly of a 
strong spring, in an opposite casing, 
which serves to maintain the distance 
between the spars, allowing them to 
move, and of a _ special mechanism, 
which can be controlled by the pilot 
also during flight, and by which the 
initial tension of the springs can be 
modified and adapted to the various 
conditions of the engine. In this man- 
ner the propeller can automatically 
assume the spacing best suited to the 
different flight conditions. 

This mechanism is located in the 
front part of the hub, and consists of 
a parallelogram of levers which can be 


The completed propeller 


conveniently regulated by means of a 
ring sliding axially over the notches of 
the back ones. 

These consist of two high-grade steel 
tubular spars, the front one of which, 
rigidly set on the front part of the 
propeller hub, is of greater diameter 
and thickness than the back one. 

Moreover, in order to allow of the 
shrinking of the blades, the tubing 
forming the spars is cone-shaped and 
of a decreasing diameter; its inner 
hole is cone-shaped too. 

The two spars are connected, near 
the middle, by an articulated rod, 
which insures their harmonic move- 
ment, and maintains the distance be- 
tween them. 

A duralumin ribbing is placed on 
the spars. The ribbing is hinged on 
the front spar, with a special opening 
corresponding to the rear spar, in 
which the latter finds the necessary 
clearance. Duralumin sections unite 
the ribbing and serve as entering and 
trail edges for the blades. The pro- 
peller blades can thus be made to bank, 
without any modifications of the profile 
established for the blades in their vari- 
ous positions. 

There is no need to discuss the im- 
portance of this problem and of its 
solution. Those devoted to the study 
of aerodynamics are familiar with it 
and its solution is worthy of apprecia- 
tion, since it probably opens a wider 
field of action to builders, promising 
reliable and practical results. 
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A German Flivver Plane 





A front view of the flivver, showing the 
wings folded. 


HE Deutsche Luftfahrtverband has 

demonstrated this small plane. It 
was developed as the result of a con- 
test for the cheapest practical plane 
that could be made with a fairly high 
speed. 

The top speed is about 125 kilometers 
per hour, or about 75 miles per hour. 
Although the attempt at speed obvi- 
ously failed, the plane is very reliable 
and worth-while. 

The illustration shows it with the 
wings folded before taking it into a 
small hanger, a feature that will be 
appreciated by the private owner. 


What Is It? And If So—Why? 


CCORDING to a report that was re- 
+4 cently received in this office, this is 
a new type of airplane that is expected 
to revolutionize the aviation field. 

It has no wings and no propeller. 
In their place is a pair of paddle wheels 
that are reminiscent of the old Missis- 
sippi River boats. Their covering is 
of peculiar nature, something like a 
bird’s wing. When a paddle is rising, 
the covering of the wing comes open, 
and causes no effect on the air. When 
the paddle is going down, the slots of 
the wing close, and produce a “lift” 
force. 





The paddie-wheel 


machine, recently 
exhibited at the Philadelphia Patent 
Exposition. 





























































Here we have a “Jenny” all dressed up with 



















Modified Jenny Carries Pontoons 


} 


V tee 


pen eam, dh 


pontoons and everything. Who would think 
e 


that this was one of those “crates’’? 


HEN Sheldon Simmons and Fred 

Soberg, of Juneau, Alaska, found 
a new “Jenny”, never out of the crates, 
stored in an old building, and had 
examined the shiny new OX-5, and sat 
in the cockpit for long imaginary 
flights, they were smitten by a mighty 
urge to fly that same Jenny hither and 
yon over southeastern Alaska. 

Forthwith they bent every effort to 
secure the money to buy the plane, 
hangar space, and flying lessons. A 
year later the plane reposed in a 
ground loop on its first flight. The 
wings were beyond repair, their money 
gone, and it looked like the old Jenny 
wouldn’t fly after all. 

Money, however, was a potent factor 
in all the plans. They took in another 
partner, Mr. Bergestand, pooled all 
their resources, and had enough to 
purchase a set of Alco wings, unmade 
up wire for the rigging, and a pon 
toon and wing floats. 

Simmons collected a library of avia- 
tion books, and in his spare time as 
power-house operator for the Alaska- 
Juneau Gold Mining Company, learned 


ill about engines, angles of incidence, 
gaps, stagger, weight distribution, par- 
asitic resistance, rigging, stress test- 
ing, etc., so successfully that a few 
months later the rebuilt plane stood 
complete, a home-made center section 
gracing her well known features. 

Simmons handled the controls and 
Fred was ready to use his body weight 
to correct any serious fore-and-aft 
faulty distribution of weight. Every- 
thing had been checked and _ re- 
checked, tested and retested. It seemed 
that there couldn’t be anything wrong 

it still—would she fly? 

Well, she flew forty-five minutes on 
her first flight. Flying, there were 
only two inches of stick left to hold 
her nose down and the ceiling was 
only five hundred feet due to the float 
being too heavy—but still, she flew! 

Not only then but many times last 
summer. They flew nearly every eve- 
ning, with no accidents, and only a few 
1inor changes in the positions of the 
floats and earned the high respect and 
nterest of those who had hitherto de- 

ded their efforts. 








Cierva Develops 


New Autogiro 








UAN DE LA CIERVA, inventor of 

Autogiro, is now in England ex 
perimenting with an offshoot of his ma- 
chine. The new Cierva product has no 
fixed wing, and the object is to mate- 
rially lessen drag. 

Newspaper stories have called Cier- 
va’s new plane “wingless”, but the term 
is incorrect. Cierva has gone back to 
fundamentals in developing this latest 
plane. Stability is maintained by sup- 
porting vanes on an articulated shaft. 
The vanes are wings just as much as 
a bird’s pinions and feathers. 

The mechanical difficulties discov- 
ered in the first successful autogiro 
resulted in the present compromise 


machine which has the conventional 
ailerons supported on a conventional 
wing, carrying tips with a pronounced 
dihedral. This wing contributes about 
30 per cent. of the lift of the autogiro 
as it has appeared in the United States. 
Cierva has great hopes for his 
‘wingless”, or non-rigidly winged ma- 
hine. So far the ship flies well, but 
is not fast, nor is its performance 
as satisfactory as the more modern 
autogiro built in this country by Pit- 
cairn and in Great Britain by Cierva 
himself. But Cierva, by cutting down 
parasite and frontal resistance, hopes 
eventually to attain Schneider Trophy 
speed with his queer-looking plane. 





Air Target Practice 
by J. M. HAWLEY 
(See Front Cover) 











HE cover on this month’s issue of 

POPULAR AVIATION shows target 
practice of the anti-aircraft branch of 
the field artillery force. During the 
last few years, the “Archie’’, as the 
anti-aircraft equipment is commonly 
termed, has been forced, by the ad- 
vances in aviation, to improve their 
material and generally become more 
effective. 

During the Great War, the anti-air- 
craft was of little use. Their actual 
value or efficiency was less than ten 
per cent, and possibly much less. When 
an enemy plane was brought down, 
it was in the nature of an accident; 
that is, unless that particular aviator 
was desirous of committing suicide. 

Aviation went through a period of 
rapid development during the years 
that have followed the war, a period of 
great improvement. It was quite nat- 
ural that the public at large got the 
impression that a strong air armada 
would be the deciding factor if another 
war should be declared—as will un- 
doubtedly be the case. The anti-air- 
craft forces accomplished practically 
nothing during most of that time. 

About four years ago, the artillery 
realized that their anti-aircraft equip- 
ment was back numbered. They had 
not been keeping up with developments. 
It was quite true that a strong enemy 
air force would be able to attack this 
country successfully. 

Modernization of the anti-aircraft 
guns called for the solution of two 
major problems—mobility and accu- 
racy. The former difficulty was elim- 
inated with a tractor-truck and a 
trailer. Improved range finding in- 
struments, combined with electrical 
control solved the problem cf accuracy. 

The mechanical improvements were 
completed in a short time, but it took 
many months of practice to develop the 
accuracy that is seen on the front 
cover. 

The first indications of the progress 
became known last year. Briefly—the 
efficiency, or percentage of direct and 
effective hits had risen to better than 
fifty per cent. It is expected that the 
average number of bulls eyes will be 
sixty or more for each hundred shots 
fired this year. 

And Speed! A modernized battery 
can move around the country as fast 
as forty-five miles an hour on hard 
roads and twenty or more miles an 
hour traveling cross-country. Com- 
pare that with eight to ten miles an 
hour when twelve horses were used. 

It will be mighty uncomfortable for 
any enemy aircraft to invade this coun- 
try. These new guns have a vertical 
range of 20,000 feet. 

Twenty thousand feet is much higher 
than an airplane can effectively bomb 
or shoot up any ground structure, or 
any military formation. 


(Continued on page 392) 
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The Steam Turbine Is Possible In Aviation 


by JOHN D. RICHTER 


How the Steam “windmill”, now so extensively used in industrial plants, can be 


applied with profit to the airplane. 


Simplicity, economy and 


many other features are claimed for this prime mover. 


ALWAYS interesting, and 
profitable, to speculate 

upon new types of aviation power 
plants, or at least upon plants that are 
somewhat different from those em- 
ployed at the present time. 

This does not necessarily imply brand 
new engines, based upon some revolu- 
tionary principle, but in the most part, 
simple readaptions of engines or.motors 
that have proved their right to exist- 
ence in other fields aside from aviation. 
Practically every form of motive power 
yr prime mover is a possibility, perhaps 
with the exception of water-wheels, 
hence it is well to muse over the dif- 
1eat engines available 
hat any one type is 


x 


sometimes 


} 


ferent classes of |} 
before deciding t 
the best. 

In view of the many admitted short- 
comings of the present day internal 
combustion engine, which has always 
ontributed to the hazards of flight be- 
cause of its uncertainties, it is well to 
anticipate improvements along other 
lines although at first glance they may 
seem to be dreams to the layman. The 
gasoline engine is a heritage handed 
down from automobile development and 
holds its present overwhelming popu- 
larity by reason of standardized 
thought and practice. 

These preferences are largely com- 
mercial, and the result of judicious 
propaganda harking back the early 
days of the Thousands 
of patents have been granted upon im- 
provements and alleged improvements 
applied to the internal combustion en- 
gine, while a very few inventors have 
gone into other domains to find subjects 
for their brain storms. 

However, during the past two or 
three years, several independent engi- 
neers and inventors have been investi- 
gating the possibility of the reci- 
procating steam engine for the pro- 
pulsion of airplanes, and many new 
ideas have been opened up that prom- 
ise success in this direction. Several 
reciprocating steam engine plants have 
already been built on an experimental 
basis that have shown excellent results. 

Burner and boiler troubles, formerly 


tt 


automobile. 
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Section through the air blower which is 


direct-connected to the steam turbine at the 
right. 





Here we have the basic principles of the 
turbine clearly illustrated. Steam is directed 
by nozzles on the bladed rotor. 


the source of much difficulty with steam 
plants, have now been overcome to a 
great extent, so that the future of 
the steam plant seems to be technically 
a factor in aviation, although it may 
meet with considerable commercial op- 
position as did the steam car in years 
gone past. 


OW, the steam turbine is only a 

few steps away from the recipro- 
cating steam engine. It has been 
highly successful in both stationary 
power plants and in marine service— 
in fact it has largely displaced the 
reciprocating steam engine in these 
fields. Further, the steam turbine pos- 
sesses many inherent qualities that 
make it particularly adapted to air- 
plane propulsion. Qualities that are 
outstanding advantages in marine serv- 
ice, and let it be known, marine pro- 
pulsion is more nearly analogous to air- 
plane propulsion than to the driving 
of automobiles or tractors. 

Like the motorboat or transatlantic 
liner, the airplane imposes a practi- 
cally constant load at practically a con- 
stant speed and this is the special prov- 
ince of the steam turbine. On the 
other hand, steam turbines do not 
thrive where the speed or load are 
varied between wide limits or where 
reversal of motion is desired. 

Now let us examine the elementary 
steam turbine in its new role. We find 
it, to begin with, exceedingly simple 
mechanically. It consists of a few sim- 
ple bladed rotating discs mounted on a 
single shaft. This constitutes the mov- 
ing element. Around the _ revolving 
dises, or “rotors,” is a casing contain- 
ing various stationary nozzles or bladed 
partitions. And this is all there is to 
a device that will operate successfully 
through a range of 1,500 to 40,000 rev- 
olutions per minute! 

There are no reciprocating parts of 
any sort to cause wear and vibration, 


nor is lubrication a difficult problem 
with a machine having only two plain 
bearings. Compare this with a modern 
eight-cylinder gasoline engine with its 
multitudes of valves, tappets, cylinders, 
pistons, connecting rods and other reci- 
procating parts, all calling for con 
tinual adjustment and care. 

First, last and always, mechanical 
simplicity stands for reliability and 
freedom from trouble, and in this re- 
spect the steam turbine is the ideal 
machine, Outside of the turbine proper, 
are two constantly meshed herring- 
bone speed reduction gears for reduc 
ing the high speed of the turbine to 
the lower propeller speed. Such gears 
have been perfected to the point where 
they are thoroughly practicable for 
transmitting almost any amount of 
power at any speed within the range 
of the turbine. 

From 10,000 r.p.m. at the turbine 
shaft to 1,200-1,500 r.p.m. at the pro- 
peller is a practical ratio. Still better, 
is a “squirrel cage” reactor or blower 
of small diameter, direct connected to 
the turbine shaft. This small diameter 
reactor, built on the multivane princi- 
ple, is highly efficient and can run at 
turbine speed. 


WE any steam power aviation 
plant, it is necessary to equal or 
exceed a pressure of 600 pounds per 
square inch, and also to superheat this 
steam before it passes to the engine 
or turbine. The total result is a very 
high temperature fluid which can be 
more easily handled in a turbine than 
in a reciprocating engine with rubbing 
pistons and valves. In the case of 
the turbine, the steam does not come 
into contact with lubricated surfaces, 
and this is of great importance in the 
operation of machinery at high tem- 
perature. 

Pistons and slide valves must re- 
ceive lubricants in a high order of ef- 
ficiency, but the steam turbine re- 
quires only a common bearing lubri- 
bricant that is recirculated with very 
little loss. Again, since the lubricating 
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oil does not contact with the steam, the 
condenser and boiler tubes will be free 
from oil films and this means a more 
efficient heat transmitting surface than 
is ordinarily possible with a recipro- 
cating engine plant where some of the 
cylinder oil is always being returned 
to the boiler and condenser. 

Oil in the water or steam is a more 
serious matter than would be apparent 
at first thought, and while adequate 
oil separators can be applied to the 
reciprocating engine exhaust, yet the 
steam turbine makes such appliances 
unnecessary for the very reason that 
there is no oil in the beginning. Again, 
the absence of oil in contact with the 
steam makes it possible to carry pres- 
sures and _ superheat temperatures 
above those possible with reciprocating 
engines. 

The steam turbine, like the steam 
engine, operates on a closed system. 
That is, the water and the steam are 
confined within a tight circuit so that 
the weight of the heat conveying liquid 
is constant. Steam generated in the 
boiler passes to the turbine, the ex- 
haust from the turbine goes to the 
condenser where the steam is reduced 
to water, and this water in turn passes 
back to the boiler, from which it is 
again re-circulated. 

Being out of contact with the at 
mosphere, the operation is independent 
of atmospheric conditions. There is 
no noise from the exhaust of the en- 
gine or turbine, nor is there any loss 
of water. This is a very great ad- 
vantage as no “make-up” water is nec- 
essary. Possibly a few quarts of 
water, not much in excess of the water 
required for the radiator of a gasoline 
engine, would be all the water neces 
sary for the operation of a closed cir- 
cuit steam plant. 

One of the great virtues of a steam 
At the right is a - 
stationary De Laval 
steam turbine direct- 
connected to an elec- 
tric generator, a 


combination that is 
highly efficient. 


++ + 


Below, the top cas- 
ing of the steam 
turbine is removed 
so as to show the 
bladed rotor and 
the bearings. This 
is a De Laval single 
stage turbine. 


turbine is its compactness. A turbine 
of the high pressure, high speed type 
occupies about one-third the volume oc- 
cupied by a gasoline engine of equal 
output. Further, the outlines of the 
turbine are such that it is easy to 
streamline it in case that the turbine 
is presented to the windstream. 

Its weight, of course, is correspond- 
ingly less than that of other prime 
movers, the weight being so small that 
it more than compensates for the ad- 
ditional weight of the boiler and con- 
denser. The steam turbine shaft 
weighs about one-fortieth of the weight 
of an eight-cylinder “Vee” type crank- 
shaft having the same strength. The 
outside casing of the steam turbine 
weighs about one-fifth the weight of 
the lower half of the gasoline engine 
crankcase, and so on, through almost 
numberless items. 


‘TRE only possible objection to the 
steam turbine, as applied to air- 
craft, is the question of gyrostatic 
couples at high rotative speeds. It will 
be necessary to apply a high degree of 
rigidity to the turbine structure for re- 
sisting the gyrostatic stresses induced 
by suddenly maneuvering the ship. 
It should be noted that this gyrostatic 
couple increases with both the speed 
and the diameter of the rotating mass, 
and in such a way that it acts at right 
angles to the plane of rotation. Thus, 
when the ship is ruddered to the right, 
the gyro action tends to nose the ship 
down. When the ship is nosed down, 
the gyro action tends to turn it to- 
ward the right. And so on. 
However, this might be a reason for 
the employment of small twin turbines 
in which the rotors revolve in opposite 
directions, the gyrostatic couple of one 
rotor neutralizing that of the twin 



















rotor revolving in the opposite direc- 
tion. At the same time, the employ- 
ment of twin turbines would further 
simplify the application of reduction 
gearing where such gearing is deemed 
necessary with a slowly revolving pro- 
peller of the present type. 

However, from preliminary calcula- 
tions and estimates made upon a sin- 
gle rotor of 12 inches diameter and 
(Continued on page 392) 


New Avigation Instrument 





Showing how the new avigation instrument 
is used for solving problems. 


(y= of the recent important contri- 
butions to the science of avigation 
is the Spherant. This was invented and 
perfected by Mr. Howard B. Kaster, in 
charge of Avigation and Meteorology at 
the Boeing School of Aeronautics. 


The Spherant has been accepted by 
the Bureau of Aeronautics of the U. S. 
Navy Department and is given consid- 
erable space in the training manual of 
the U. S. Naval Aviation Training 
Station at Pensacola, Florida. 

In spite of the fact that improved 
instruments and tables have done much 
to simplify the work of avigation, celes- 
tial avigation will always require the 
solution of the spherical triangle. This 
has formerly been worked out mathe- 
matically with the aid of computation 
tables or mechanical calculating devices, 
and a long period of technical training 
in mathematics and astronomy, as well 
as much practical experience, was nec- 
essary for proficiency as a navigator. 

The Spherant makes possible the so- 
lution of the spherical triangle mechan- 
ically, just as the better known slide- 
rule solves problems in multiplication 
or division mechanically. This does 
away with the long period of technical 
training formerly required and mini- 
mizes the possibilities of error. The 
Spherant gives the desired quantities 
directly and no complicated tables, ex- 
cept the Nautical Almanac, are neces- 
Sary. 

The Spherant is said by an officer of 
the Naval Academy to be “the most 
revolutionary and progressive idea to 
be developed since Captain Sumner laid 
down the first line of position in 1837.” 

Mr. Kaster, in his development of 
the Spherant, has done considerable 
work with the navigating and air offi- 
cers of the United States Navy, both 
with the battle fleet and at the Naval 
Air Station at San Diego. 
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went’ | The Sensational Comeback of Jerry Donahue 
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by DICK HAM 


This true story, stranger than fiction, tells the story of Jerry — a victim of the 


mental disease known as “Amnesia.” 


The facts, as set forth, 


have been verified by investigation. 


ESPERATELY I grabbed for 
the stick, Too late! We hit 
the ground like a bullet, but the 


angle was not quite steep enough to 
bury the ship or nose it over. The 


| landing gear struck the field a wallop 


that seemed to drive my knees through 
my chin and shove the chin through the 
top of my head. 

Then we bounced—and somehow I 
caught things on the first bounce. Fran- 
tically I yanked her and leveled off 
while we took another bounce—a little 
straighter this time—then another and 
still another. After a year of wild 
buck-jumping and flopping seven ways 
from the middle, I brought the plane 
to a shuddering stop. 

It was a wide-eyed Jerry Donohue 
who climbed out to meet my anger. He 
seemed wholly ignorant of his insane 
blundering. 

“W-w-what happened, Mr. Drake?” 
he stammered. “Did you have trouble 
sitting her down?” 

“Why, you so-and-so,” I roared, “‘you 
almost killed us both! Why in thus- 
and-such didn’t you level her off?” 

The reply left me speechless. 
Jerry: 

“12 Why, I didn’t touch anything!” 

When I recovered sufficiently to ask 
questions, I learned that my pupil had 
been leaning out of the cockpit, looking 
at the landscape and had never seen 
my arm signal at all. 

Sightseeing was just one of Jerry’s 
bad habits. He had them all. He was 
air-minded, all right, but in his case the 
term meant light-headed as well. I 
was last of the eight pilots at the Old- 
ham Airport who attempted to teach 
him flying. Each of the others had 
given him up for a bad job after some 
such experience as mine. 

He nearly killed Skeet Norcross and 
himself one day by pulling back the 
throttle so he could be heard above the 
roar of the engine. Jerry never noticed 
how close they were to the ground. 
Skeet managed to straighten out the 
ship just as it gazed the tops of the 
buttercups. 


Said 


T WAS too bad. With all his soul, 

Jerry yearned to be a pilot. He 
had courage and that rare “feel” of the 
air that makes great flyers, but not a 
grain of common sense. He was sort of 
a mystery, too, appearing from no- 
where and simply hanging around the 
airport until we finally accepted him as 
a combination of handy-man and clown. 

Red-headed, freckled, under average 
height, he looked to be about twenty- 
five years old. He told us he did not 
know his own age and could not remem- 
ber his parents. Somehow he must 


“A-a-ah! through 


A quivering sigh 
the throng.” 


swept 


have picked up a fair education, judg- 
ing from his speech and writing. 

Shortly after my harrowing experi- 
ence with the youngster, we announced 
what we believed would be a sure-fire 
attraction at the Oldham Airport. We 
were bringing Jimmy Young from the 
West Coast to do one of the long free- 
falls for which he was celebrated. He 
was billed as the world’s foremost para- 
chute jumper—which, as a matter of 
fact, I guess he was at that time. 

The jump he was to make for us in- 
volved dropping about four thousand 
feet before pulling the rip-cord of his 
chute, leaving a matter of two thousand 
feet or so as his margin of safety. 

Our advertising was effective, the 
day was clear and we drew the biggest 
crowd in the history of the field. Ev- 
erything was lovely except that Jimmy 
Young failed to appear. We were fran- 
tic. The show was scheduled to begin 
at two-thirty in the afternoon and the 
jump was to take place at three o’clock. 

We stalled as long as possible. None 
of us took to the air until well past the 
scheduled hour. Then we took off, one 
by one, and each did all the tricks at 
his command. We gave the crowd some 
spectacular stuff on our own hook, 
winding up with some first-class for- 
mation flying after which we came 
down together and gathered at the 
center of the field in an anxious hud- 
dle. It was almost half past three— 
and still no Jimmy! 

“I guess you’!l have to tell the crowd 
there won’t be any jump,” said Nor- 
cross to me. 





It looked that way. Of course, one 
of us might have tried the stunt, but 
the people probably would have noticed 
the substitution. Besides, although 
every one of us had bailed out from 
necessity, we were not exactly eager to 
attempt so long a free-fall. 


I PICKED up a megaphone to make 
the announcement, but before I 
could begin, a queer figure came strid- 
ing toward us from the field office. It 
was Jerry Donohue clad in togs that 
were too big in every direction. The 
fool kid had sized up the situation and 
decided to save the day. He had al- 
ways wanted to make a parachute 
jump, he said, and if we would just 
tell him what to do. 

If we had not been in such a jam 
and in such a hurry, I suppose we 
would never have accepetd Jerry’s of- 
fer—but we did. With deep misgivings, 
I announced Jerry Donohue, as Jimmy 
Young, world’s greatest parachute 
jumper. 

We bundled Jerry into Skeet Nor- 
cross’s cabin job. It was a mean crock 
to climb out of, but we had selected it 
for Jimmy’s jump because of some acro- 
batics he usually performed to give the 
crowd extra thrills. We had removed 
the cabin door to make things easier. 

Donohue, like the rest of us, was 
wearing one of the seat type standard 
service packs—hardly the ’chute Jimmy 
Young would use for a jump of this 
kind, but dependable enough. 

“Jerry,” I said, “there are only two 
things for you to remember. One of 
them is to jump clear. Give a good 
healthy leap and don’t hesitate at the 
last moment. The other is not to pull 
your rip-cord till you have dropped 
about half-way—but for Pete’s sake 
don’t wait too long!” 

Knowing Jerry, I had a last inspira- 
tion. I fastened the rip-cord to his 
right right wrist. 

“There, you bonehead,” I said, 
“maybe this will spoil the jump, but 
somewhere along the line your ’chute 
will be sure to open!” 

Norcross was making gestures. We 
had enough altitude. 

“Here you go, Jerry!” I exclaimed. 
“Careful getting out. Be sure to jump 
as far as you can.” 

The youngster was already clamber- 
ing out of the cabin. 

I suppose what happened was no 
more than we might have expected, but 
Jerry Donohue certainly made the most 
unconventional free-fall on record. 


E STARTED by stumbling in the 
door. There was no question of a 
leap; he fell,—head foremost! I was 
too scared and sick to see anything af- 
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ter that. Norcross and I started down 
immediately to pick up the pieces of a 
fellow we really liked, for all his stu- 
pidity. 

For more than a thousand feet Jerry 
remained upside down. Then, as his 
momentum increased, his _ position 
shifted until his body was horizontal, 
face downward. The crowd was hor- 
ror-stricken. Would he never pull the 
rip-cord? Three thousand—four thou- 
sand—five thousand. Still he hurtled 
through the air toward certain death. 

A-a-a-h! A quivering sigh swept 
through the throng. At last the great 
dome of silk emerged from Jerry’s pack 
and checked him with a terrific jerk. 
The shock flung him upright. He 
swayed like a giant pendulum, then 
steadied. But still the rate of his 
descent was tremendous. He had pulled 
the cord too late. Death seemed inevi- 
table. 

Not for Jerry Donohue! He smacked 
into a big nest of telephone wires. It 
was some smack! The wires sagged as 
though plucked by a giant hand, then 
lifted—and there were Jerry and his 
’chute, all tangled up in the prettiest 
mess imaginable. 


HE next we knew, Jerry was hang- 

ing by his toes to a couple of wires. 
Then he tumbled some twenty feet into 
a ditch, landing on his head. Appar- 
ently he was unhurt. The jump had 
been a huge success and the crowd 
lionized him. 

“Why the devil,” I demanded, when 
we had hustled him into the field house, 
“didn’t you jerk the cord quicker?” 

Jerry grinned sheepishly. 

“Well,” he replied, “it was funny to 
see things comin’ up at me, gettin’ big- 
ger and bigger. I guess I just forgot 
I was fallin’.” 

“But werent you scared when you 
finally did pull it?” 

Another sheepish grin. 

“No, I wasn’t, Mr. Drake. You see, 
I never pulled it.” 

I blessed the impulse that had 
prompted me to fasten the cord to his 
wrist. 

Passengers were now clamoring to be 
taken up. We pilots hurried to the line 
and began taking in money as fast as 
we could handle the traffic. It was just 
after I had made a landing that Jerry’s 
next exploit began. Something swooped 
around one of my wings like a wounded 
eagle, and through the dust I made out 
our newest ship and pride. It was 
Jerry, taking up a lovesick lad and 
lassie who were now destined to be 
sick from something besides love. 

For a starter, he took off cross-wind 
with one wing-tip trailing in the dust 
like a bird with a broken pinion. Then 
he made a flat turn into the wind that 
would have marked the end for anybody 
except Jerry. Nothing daunted, he 
poured out the fog io all the three hun- 
dred horses, hung his ship on the prop 
and then went heavenward almost ver- 
tically. 

The novel zoom ended in a stall at 

(Continued on page 394) 





A Topographical Model For Landing} Instruction 








With the model field before them, the students learn how to enter the fleld under different 
conditions. 


YICKING a landing place in difficult 

country and with contrary winds is 
a problem that cannot always be taught 
advantageously from books. Neither 
ean it be learned from the ship in 
flight so that all of its phases can be 
thoroughly understood. 


Therefore, a flying school has pre- 
pared a topographical model for the 
use of the students as shown by the 
accompanying photograph. This is so 
arranged that it contains most of the 
problems to be encountered in making 
actual landings. 





The Photo Fans’ Club 





Recruits New Members 








< 
T= club is developing quite rapidly 

Some more very interesting letters 
have been received. It is too bad that 
there is not room in this column to 
print them. 

Again we are having difficulty in 
eading the names and addresses. If a 
name is not found in the list, that is 
he trouble. 


Here are the names of the new mem- 


Perry Edmondson, 795 N. San An- 
tonio Ave., Pomona, Calif., wants to 
trade or buy pictures of war time 
planes in action or stationary. He 
promises to give quick action. 

R. L. Hill, 10 Cedar St., Glen Rock, 
L. I., wants all kinds of pictures. 


Harold M. Kahl, 531 E. Magine St., 
Bellflower, Calif., wants to swap para- 
chute pictures. Will buy or sell if the 
price is reasonable. He is a ’chute 
jumper himself. 


Charles Donald, 1098 5th Ave., Wood- 
cliff, N. J., wants war photos. Wants 
to swap a hunting knife and some 45 
caliber shells for the photos. 


Oliver R. Phillips, 1043 Cloverdale 
St., Seattle, Wash., is willing to buy 
or trade. He wants, in addition to the 
photographs, specification and_per- 





formance details. He desires nothing 
smaller than 24%4x3% inches and noth- 
ing larger than 4x5 inches. 

Charles A. Raybon, 13307 Garden 
Rd., East Cleveland, Ohio, has many 
21%4x4%-inch photos. They were taken 
around Kelly Field at the close of the 
war, and at the Cleveland Air Races 
of 1929 and ’31. There are some more 
from the Chicago Air Races of 1930. 
He is interested in war scenes and for- 
eign planes. Pictures of noted fliers 
are welcome. He will do business on 
a swap basis. 

Jack Edwards, 99 McCook Ave., Car- 
rollton, Ohio, wants to swap newspaper 
and magazine clippings. 

Tony Zadnik, 9801 Prince St., Cleve- 
land, Ohio, wants to trade pictures of 
war planes. He has quite a few pic- 
tures. 

Arthur L. Whitmer, 1434 28th Ave., 
Oakland, Calif., will sell or trade all 
kinds of war plane photos. He has vari- 
ous photos of famous aces, and some 
actual combat pictures. 


And that is all for this month. It 
is hoped that this department will con- 
tinue to grow. Remember, all that is 
necessary is to send in your name and 
address. Publication will be made as 
soon as possible. 
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Details of the Siemens & Halske Single-Seater 


by J. B. RATHBUN 


Seale drawings and full detailed description of a unique German 
single-seater that was introduced at the end of the war. 


HERE were a lot of German ma- 

chines brought out near the end 

of the war that have received 
very little notice in the aeronautical 
press, largely for the reason that they 
were too late to participate to any ex- 
tent in the fracas. 

Among these machines, which have 
remained more or less in oblivion, is the 
Siemens & Haske Einstizer, Type D- 
IV, a single-seater combat plane that 
awakened quite a little curiosity at the 
time. In plan and elevation it greatly 
resembled the Spads, but at this point 
the resemblance ceased for it was 
equipped with a Siemens-Schuckert air- 
cooled rotary engine which drove a four- 
bladed propeller in a very peculiar man- 
ner. It was a biplane with the upper 
wing nearly in contact with the top of 
the fuselage and equipped with “V” 
type interplane struts near the wing 
tips. 

This single-seat fighter, or “Ein- 
sitzer”, had a short chunky fuselage 
built of plywood. The stabilizer and 
fins sprouted out of this construction in 
such a way that external bracing was 
unnecessary. The cowl, covering the 
rotary cylinder engine was not unlike 
the present cowl rings designed for 
radial engines, except that the bottom 
of the ring is cut away. A steel tube 
landing gear with sheet aluminum fair- 

















Here we have the Siemens *& Halske single-seater with its four bladed propeller and its 


peculiar double action geared engine. 


brings us to the peculiarities 
power-plant and propeller. 

In the first place, the 11-cylinder Sie- 
mens-Schuckert 200 h. p. rotary cylin- 
der engine was of unusual 
Both the cylinders and the crankshaft 
revolved—in opposite directions — 





ings gave relatively little resistance, which was different from the practice 
for the reason that the landing gear of the Gnome and LaRhone in which 
struts are much shorter than common only the cylinders revolved. By allow- 
with German machine, all of which ing both members te revolve at half 
normal speed, it was possible 
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ler. Thus, with the cylinders 
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Seale drawings of the Siemens & Halske single seater. The dimensions shown are in 


millimeters 


25.4 millimeters equal one inch. 


of the 


design. 


It greatly resembles an Albatross. 


to attain higher efficiency and greater 
thrust, the centripetal force and stress 
on the blades is greatly reduced and 
the gyro-static couples are likewise re 
duced toward a minimum. Again, the 
air-resistance of the revolving cylinders 
was reduced, there was less oil loss and 
numerous other advantages. 

The low speed called for either a 
very large two-blade or a very small 
diameter four-blade propeller to ab- 
sorb the engine power. The final choice 
was made in favor of the four-blade 
type, which is less efficient than the 
two blade, but which permits of a 
shorter landing gear structure and less 
resistance from this source. As a re- 
sult of these radical alterations in de- 
sign, the machine was very maneuver 
able, had a good horizontal speed and 
an exceptionally great climbing: rate 
Graphs compiled from tests show that 
it climbed 7,800 feet in the first three 
minutes or 26,000 feet in 12 minutes. 

This ship was equipped with two 
rigid synchronized machine guns firing 
through the propeller. Very 
tests, made at Adlershof, showed that 
the structure was unusually sturdy, be- 
ing able to withstand power dives, 
power spins and upside-down flights 
without the slightest indication of dan- 
ger. The empty weight was 1,155 
pounds with a power loading of about 
5.25 pounds per horsepower. 


severe 


A considerable amount of stagger is 
given the wings while the span of the 
lower wing is somewhat greater than 
that of the top wing. There is no di- 
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hedral nor sweepback. Both the eleva- 
tor and the vertical rudder are hinged 
in the usual manner, and it will be 
noted that there is a fixed vertical fin 
both above and below the fuselage. 
One interesting point is the fact that 
the vertical fin is cambered only on one 
side to compensate for the torque of the 
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Half-sectional drawing of the Siemens & 


engine. The top wing is in one piece 
connected to short stout cabane struts. 


SPECIFICATIONS 

Span (lower wing) ........ Sy St.. 7 in. 
Span (upper wing)........ 26 ft., O in. 
EE Lada eeies 4-0 8-068 00 3 ft., 3 in. 
I OE re 176 sq. ft 

ad + 7 
Pa ee ee 18 ft., 6 in. 
ee a agg agate olibainre.s S t., $ ia 

* + * 
OL 1155 lbs. 
DT eee rere 1515 Ibs. 

* * * 


Power loading (empty).5.25 Ibs./sq.ft. 
Power loading (loaded) .7.58 lbs./sq.ft. 

The usual type of wood box spar is 
employed in the wings, the spar being 
in halves, parted vertically, and hol- 
lowed out inside before the halves are 
fastened together. At the point where 
struts and other connections attach to 
the spars, that part is left solid. The 
internal bracing of the wings comprises 
a system of steel-tube compression 
members and steel wire tension stays 
while the wing fabric is sewn to the 
ribs. 

As in the case of the Nieuport, the 
ailerons are operated by steel tubes 
and bell-cranks, the ailerons being 
hinged to the rear spar, and as will 
be seen, are of the balanced flap type. 


They are four in number and are used 
on both upper and lower wings. 

An interesting detail is the “A” or 
“V” type interplane brace, which is of 
wood, of streamline section and is hol- 
lowed out for lightness. The lower or 
pointed end of the “V” is carried on a 
bridge beam running between the front 


Halske geared rotating cylinder engine. 


and rear spars, and thus allows a cer- 
tain degree of flexibility to the wing 
tips which is claimed to be of advan- 
tage when taken into combination with 
the action of the ailerons. As an extra 
safety provision against a long steep 
dive, external drag-bracing wires run 
from the nose of the fuselage to a point 
on the spars. 

The four-bladed propeller is _ built 
up with the wood laminations all in 
one plane and its estimated efficiency 
is 68 per cent. Owing to its low rota- 
tive speed and the high translational 
speed of the ship, the pitch is relatively 
high—3.9 meters or about 12 feet. The 
diameter is about 9 feet. Thus, the 
propeller tip velocity is quite low with 
a corresponding reduction in blade 
stresses, and gyrostatic effect, at a ro- 
tative speed of 900 r. p. m. 

A very interesting fuselage construc- 
tion was adopted, the framework con- 
sisting of a series of transverse form- 
ers or bulkheads carrying four pine 
longerons. The outer three-ply veneer 
is then tacked to this assembly so that 
it is evident that the stressed skin of 
the plywood is effective in carrying a 
large percentage of the bending 
stresses. To assist in the resistance of 
the bending stresses, and to take up the 
horizontal shearing forces, diagonal 
formers are run from the bulkhead. 

END 





Commercial Licenses Issued 
to Home Builders 








7 OR THE first time since commercial 

licenses were issued for airplanes, 

it is now possible for novices who build 

their planes at home to obtain NC 

licenses for their home-assembled ships 
and fly with federal approval. 

This is expected to add considerable 
stimulus to the American aviation in- 
dustry because it permits the person 
who has much flying zeal but little 
money to own and fly his own plane. 

As is well known in the industry, 
the Department of Commerce, some six 
years ago, ruled that no airplane could 
operate in interstate traffic for pay 
unless the plane carried an NC license. 
This meant that design, material and 
workmanship must be rigidly inspected 
and approved by Department of Com- 
merce representatives. 

Since then a considerable number 
of states have passed laws prohibiting 
flying of any sort unless planes bear 
federal licenses. This automatically 
grounded scores of capable pilots who 
had been using planes built by them- 
selves from parts obtained from var- 
ious factories, because none of the man- 
ufacturers of such home-assembly kits 
had met Department of Commerce re- 
quirements. 

Many of the pilots thus affected have 
flown only at infrequent intervals since, 
after all an airplane is not the easi- 
est thing in the world to borrow. 

Legislation not only grounded these 
men and women, but it served to 
dampen the enthusiasm of countless 
young people who had been bitten by 
the aviation bug, yet were unable to 
finance the purchase of factory-built 
airplanes. Most of them, however, have 
the few hundred dollars necessary to 
buy parts and materials and assemble 
planes in home workshops. 

How to overcome this handicap has 
been a problem confronting the in- 
dustry for some time. It stood to 
reason that if a plane, built in an es- 
tablished factory, could qualify for an 
NC license, certainly all parts and ma- 
terials used in this ship, together with 
the design, would carry federal ap- 
proval, 

The question was taken up with 
Clarence M. Young, assistant secretary 
of commerce for aeronautics. It was 
pointed. out that certain factory-built 
models had qualified for an NC li- 
cense and hence design and materials 
had government approval, leaving only 
the matter of workmanship to be 
passed on in case a person desired to 
buy the parts and assemble his own 
ship. 

As a result of several conferences, 
a decision was made by the Department 
of Commerce that these home-built 
planes were eligible for NC licenses 
provided the approved kit of parts 
was used. To insure qualification on 
workmanship, the Department of Com- 
merce will inspect both before and after 
covering. 
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Answers to Official Mechanic’s Exam 


377 


Answers to the sample questions issued by the Department of Commerce, Aeronautics 
Branch, for the examinations leading to a mechanic’s license. 


Part I 


EDITOR’S NOTE. These questions were answered by the technical staff of POPULAR AVIATION 


Q. Why does water in gasoline af- 
fect the proper running of the engine? 

A. Because it obstruets or cuts 
down flow of gasoline and may freeze 
and block lines in cold weather. 

Q. What are the most important 
things to inspect on an engine prior to 
flight? 

A. Check hold down bolts of engine 
and prop, supply of gas, oil, and wa- 
ter, check ignition and lubrication, and 
carburating system, check r.p.m. and 
sound of engine. 

Q. Describe the function of a carbu- 
retor. 

A. The carburetor sprays the gaso- 
line into a fine mist and then mixes 
spray with the proper amount of air 
to burn it. 

Q. How would you adjust a carbu- 
retor if the engine was idling too fast? 

A. Turn back idling screw—leaner 
mixture. 

Q. Give the approximate position in 
degrees of the crankshaft at the time 
the intake valve opens and when it 
closes on an airplane engine. 

A. Intake valve opens 15° after top 
center and closes 48° after bottom cen- 
ter in the average engine. 

Q. Explain the purpose 
denser in an ignition unit. 

A. Reduces the spark at breaker 
contacts, reduces contact point burning 
and improves spark at plug. 

Q. Why is airplane engine oil of 
much heavier body than automobile en- 
gine oil? 

A. Because the temperature and 
compression pressure are higher in the 
case of the airplane engine. 

Q. After how many hours’ 
should the following be checked: 
(a) Breaker points in magneto? 

A. Daily. 

(b) Spark plug gaps? 

A. 15 hours. 

(c) Engine bed bolts and nuts? 

A. 15 hours. 

(d) Valve clearances? 

A. Daily. 

(e) Gas strainers? 

A. Daily. 

(f) Oil strainers? 

A. 15 hours. 

(g) Hose connections (oil and gas)? 

A. Daily. 

Q. Name 
failure. 


of a con- 


flying 


four reasons for valve 


A. Warped valves, broken spring, 
stuck in guides or burned seats. 

Q. How would you locate a bad 
spark plug with the engine running? 

A. Short circuit the plug with 
screw driver. If the engine slows 
If the speed 





in response to a demand from our readers. 





Tuning-up the engine on a licensed ship re- 

quires a licensed airman. Can you qualify 

for the Job after looking through these ques- 
tions and answers? 


does not change, then the plug is de- 
fective. 

Q. Give seven definite reasons for 
an engine failing to develop power. 

A. Poor mixture, too cold, leaking 
valves, defective spark plugs, spark 
retarded too far, improper tappet clear- 
ance adjustment, incorrect breaker 
point adjustment. 

Q. Give several reasons why an en- 
gine might be hard to start and how 
you would remedy each case. 

A. Ignition retarded too far (ad- 
vance spark), dirty spark plugs (clean 
and readajust gap), incorrect tappet 
clearance (readajust), gasoline strainer 
clogged (remove and clean), weal 
spark (test and remedy), throttle open 
too far or not enough (readajust), air 
leak in intake manifold (renew 
gaskets). 

Q. How many times does a crank- 
shaft revolve on an OX5 engine before 
all cylinders fire? 

A. Twice. 

Q. Give the firing order of two avia- 
tion engines. 

A. Hispano-Suiza: Right (4-8-1-2) 
Left (1-2-4-3). Nine cylinder radial 
(1-3-5-7-9-2-4-6-8). 

Q. What results from breaker points 
being too close? Too wide? 

A. When too close, points burn. 


When too far apart, coil does not have 
time to build up and the points ham- 
mer too hard. 





Q. Explain why clearance is neces- 
sary between valve stems and rocker 
arms, 

A. To allow for expansion of valve 
stems when they become heated. 

Q. How do you determine whether 
the valves on an aviation engine need 
grinding? 

A. Compression weak when engine 
is turned over. May pop back in car- 
buretor, even with rich mixture. Loss 
of power and engine runs unevenly. 

Q. Why are all fuel lines annealed 
before their installation? 

A. So that they will not crack while 
being bent and so that they will not 
crystallize with vibration after installa- 
tion. 

Q. What is the purpose of the safety 
gap in a magneto? 

A. To relieve excess voltage when 
secondary circuit is open. Protects 
insulation against puncturing. 

Q. What is the speed ratio between 
camshaft and crankshaft on an engine 
with which you are familiar? 

A. One to two. The camshaft runs 
at half crank-shaft speed. 

Q. How is a condenser tested? 

A. By opening breaker with fingers. 
If the spark is unusually bright and 
snappy, the condenser is defective. Ap- 
plying 110 volts with lamp across con- 
denser will indicate a shorted condenser 
if the lamp lights up. 


Q. How do you determine proper 


clearance when fitting new piston 
rings? 
A. Generally specified by engine 


builder. Side play from .0015” to .002” 
at top of piston. From .004” to .006” 
at bottom. They should neither bind 
nor shake when the piston heats up. 

Q. How can you determine when the 
float level is too high in a carburetor? 

A. Floods and overflows when en- 
gine is standing still. Mixture is too 
rich and is not affected by idling ad- 
justments. 

Q. What is the function of a 
scavenger pump in an aircraft engine? 

A. Removes oil from crankcase as 
fast as it falls from bearings and thus 
keeps sump dry. 

Q. If the firing order is not known, 
how would you determine it? 

A. Watch the order in which the 
inlet valves open when the engine is 
turned over by hand. The valves open 
in firing order. 

Q. Give eight 
trouble. 

A. Fouled spark plugs. (2) Spark 
plug points too widely separated. (3) 
Loose or disconnected wires. (4) Oil 

(Continued on page 389) 
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Question and Answer Department 


All questions of general interest on any phase of aviation will be answered authoritatively 
by POPULAR AVIATION’S Technical Staff. 





W E HAVE had a great many 
questions submitted to us this 
month, part of which are an- 
swered in this department and the re- 
mainder will be found in the Mechanic’s 
Exam Questions in another part of this 
issue. They are not included here for 
obvious reasons. 

We wish to remind you that this de- 
partment is open to all of our readers 
and we heartily solicit your inquiries 
so long as they are within the scope 
of this department. Address your in- 
quiries to Question and Answer De- 


partment, POPULAR AVIATION, 608 S. 
Dearborn St., Chicago, Iil. 
* * * 


QUESTION :—Frank F. Hartman, 
Janesville, Wis. What limits the power 
of an airplane to climb, that is, what 
prevents one plane from climbing up at 
a steep angle while another ship will 
climb at a lower rate? Is this really 
due to the airplane or is it due to dif- 
ferences in the engines? 

ANSWER :— HE climbing ability is 

primarily due to the 
excess of power remaining after the 
power for horizontal flight is deducted 
from the available engine power. Thus, 
if we have an engine that actually 
delivers 100 h.p. to the airstream, and 
if it only takes 55 h.p. to propel the 
plane horizontally at that speed, then 
we will have: 100 —55—45 h.p. re- 
maining for climbing the ship. 

If it takes 35 h.p. to propel another 
ship with the same size of engine, then 
we will have: 100 —35=—65 h.p. for 
lifting the ship, and therefore this ship 
will climb faster than the first exam- 
ple, all other things being anywhere 
near equal. It is obvious that the same 
ship will have different rates of climb 
at various speeds, the greatest rate of 
climb being had at the most efficient 
speed of the plane. There is one for- 
ward speed, and only one, at which the 
ship will give the maximum rate of 
climb. 

* * * 

QUESTION :—Karl Ames, Chicago, III. 
What is meant by the 
“slip” and “slip-stream’”’? How does the 
propeller slip and can this be avoided? 

ANSWER :— HEN we turn a steel 

screw in its nut, the 
screw advances a distance equal to the 
“pitch” of the screw, or the distance 
between the threads, in one revolution. 
Now, the propeller is also a form of 
screw or “helix”, which if revolved in a 
solid nut would also advance a distance 
equal to its pitch in one revolution. 
The angle of the propeller blades cor- 
responds to the angle of the screw 
threads on the screw. 

However, the airplane propeller does 
not work in solid material, but in the 
yielding substance known as “air’’. It 
does not advance a distance equal to 
the blade pitch, but this distance is con- 
siderably less due to the “giving” or 
yielding of the air behind the blades. 


expressions, 


The difference lost, or the difference 
between the blade pitch and the actual 
advance in one revolution is called the 
“slip’’, and approximately amounts to 
about 30 to 40 per cent with the prac- 
tical propeller. 

This slip of the propeller in the air 
throws a stream of air back from the 
propeller called the “slip-stream”. If 
there were no slip, then there would be 
no slip-stream. When the ship is stand- 
ing still with the propeller rotating, 
the slip is 100 per cent. 

. - a 

QUESTION :—Joseph S. Petersen, In- 
dianapolis, Ind. Will a wing lift when 
it is dipped down in front, that is, when 
the angle is a little below a horizontal 
line? I have heard that this is the case 
but it seems impossible to me. 

aati (i WE take the chord 

of the wing, a straight- 
line touching only the “high spots” of 
the under surface, as our reference line, 
then most wings will show a lift when 
the nose is dipped down a few degrees. 
This is called the “negative angle of 
attack”’. 

There has been some dispute on this 
matter, for many consider that the 
chordal line is not truly the proper ref- 
erence line if the lift persists after the 
angle becomes negative. To avoid this 
apparent contradiction, reference lines 
other than the chordal line have been 
proposed as the base of measurement. 

- +. ” 

QUESTION :—Robert Burke, Denver, 
Colo. I have examined a number of 
formulae or rules used for calculating 
the horsepower requirements of an air- 


plane, and am somewhat puzzled over 
the use of the number “375” in the 
formula. Just what does this figure 
represent? 

ANSWER:—’JT* HE constant “375” is 


the result of cancelling 
out the feet per mile (5,280), the feet 
per minute and the horsepower-foot- 
pounds (33,000). After this cancella- 
tion is completed we have “375” which 
is a short and convenient constant. 
+ * x 
QUESTION :—Jas. K. Kirk, Richmond, 
Va. What is engine “torque” and what 
use is made of this expression in rating 
an engine? 
ANSWER: T ORQUE is the expres- 
sion for turning effort, 
or the tendency toward turning a shaft. 
It is comparable to the turning effort 
exerted by a lever mounted on the end 
of a shaft. Thus, if a force of 100 
pounds acts on a lever 10 inches long, 
then the turning effort exerted, or the 
torque, is: 10 * 100 = 1,000 inch 
pounds. Now the same thing can be 
applied to an engine when it is turning 
a shaft or a propeller. The downward 
force exerted by the pistons is equiva- 
lent to the load above, while the effec- 
tive length of the crank-arm represents 
the lever length. With a constant 
(Continued on page 400) 


The Tail Goes Into Place 
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Construction of the framework of the U. 8 
S. “Macon” is nearing completion steadily. 


PHOTOGRAPH from Akron, Ohio, 
++ shows the tail section of the frame- 
work of the U. S. S. “Macon” being 
hoisted into place. This was done re- 
cently at the Goodyear dock. 

The ship’s skeleton is rapidly near- 
ing completion. It will likely take to 
the air about January of 1933, to join 
the sister ship, the U. S. S. “Akron’’. 


Aviatrix Likes U. S. 
] ISS ANTOINE STRASSMANN, 

one of Germany’s pioneer woman 
aviators, spent four months flying 
about the United States last year and 
liked this country so well she has de- 
cided to make her home here. 

Returning to Germany following the 

tour, she obtained another passport 
to eome back, and now she plans to 
take out citizenship papers as soon as 
she is eligible. At present she is at 
Lake Placid, N. Y. 


A Super-Solution for 
Private Use 
Goes aviators are born naturally 
lucky. Mr. N. Strohmeyer, a sports- 
man flyer, has had this Laird Super- 
Solution built for his personal use. 
Nothing need be said of the merits 
of this plane. It has been lauded in 
these columns before. 





An excellent view of the speedy little Laird 
biplane. 
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The First Bombardment Wing, 
a new institution in our Army 
Air Corps, has recently been 
put into service at March Field. 
Its present strength is 90 air- 
craft which will later be consid- 
erably increased. 


HE Army Air Corps is receiv- 
ing no little notoriety in the 


Public Press. Some of this criti- 
cism is most justly deserved. There 
is no question of what a great deal of 
money and effort have been spent, use- 
lessly and needlessly, by “The Powers 
That Be”. Other moneys have been 
spent unwisely. 

Be all this as it may—there is a lot 
of criticism being passed out that is 
most unjust. The morale of the per- 
sonnel is wonderful. Such equipment 
as is available is maintained in excel- 
lent condition. Using such of this ma- 
terial as is at hand, the organization 
is maintaining its standard of excel- 
lence and accuracy in a most commend- 
able way. 

An illustration of this 
Bombardment Wing that has just 
been organized at March field, River- 
side, California. Under the command 
of Col. H. H. Arnold, in charge of the 
Post, and Maj. Carl Spatz as Wing 
Commander, an extensive program has 
been organized for the finest training 
ever seen in this country. This Wing 
is the first permanent organization of 
its kind ever created in time of peace. 

March field has been used for some 
time as a training camp for primary 
students. They have been transferred 
to Randolph field, San Antonio, Texas. 

The organization of the First Bom- 
bardment Wing consists of the 7th 
Sombardment group and the 17th Pur- 
suit group. The former includes Head- 
quarters Squadron, the 9th Bombard- 
ment Squadron, the 11th Bombardment 


is the new 





Trucking the bombs out to the ships with a specially constructed trailer propelled by a tractor. 


We Now Have a Bombardment Branch 
of the Air Service 


by ELLEN RANDOLPH 





Army Air Corps Photo 


U. 8. 
Getting the bombs ready for a bombing practice expedition requires a lot of work. 


Squadron, the 3lst Bombardment 
Squadron, the 70th Service Squadron 
and the 23rd Photo Section. The units 
of the 17th Pursuit Group are the 
Headquarters Squadron, 34th Pursuit 
Squadron, 73rd Pursuit Squadron, 95th 
Pursuit Squadron and 64th Pursuit 
Squadron. 

In addition to these groups, there is 
the first Bombardment Wing Head- 
quarters, and Administrative organiza- 
tion which includes the Wing Com- 
mander, staff officers, and a small de- 
tachment of enlisted men. 

While the Wing does not have its 
full complement in the matter of air- 
craft at this time, its present strength 
in number of aircraft is: 

55 pursuit planes 
25 bombardment planes 
10 miscellaneous planes 

Approximately 110 pilots are on duty 
at the field. In number of pilots, and 
supporting personnel as well as num- 


U. 8S. Army Air Corps Photo 





ber of aircraft, the First Bombard- 
ment Wing represents the largest per- 
manently based tactical organization 
in the Air Corps at this time. 


TT huge bombers, “dreadnaughts 
of the air”, are of two types. The 
llth Bombardment Squadron is 
equipped with Curtiss Condor (B-2) 
bombers. This ship is powered with 
two 600 h.p. Curtiss “Conqueror”, wa- 
ter-cooled engines, traveling a speed of 
over 100 miles per hour with full mili- 
tary load, which includes pilot and 
co-pilot in the cockpit; a combination 
bomber and machine gunner in the 
nose; a mechanic gunner in the left 
“nacelle”, and a machine gunner-radio 
cperator in the right “nacelle”. For 
the benefit of the layman, the “na- 
celles”, which resemble an auxiliary 
“sun porch”, sit slightly to the right 
and left of the fuselage and are built 
into the wing immediately behind the 
engines. 

The second type of bombardment 
plane in use by the Bombardment 
Group is the Keystone (B-3A). These 
planes are powered by dual Pratt & 
Whitney “Hornet” engines. These air- 
cooled 525 h.p. engines enable this type 
bomber to develop a top speed of 114 
miles per hour with full military load 
of over 1% tons of bombs and a crew 
consisting of pilot and co-pilot in the 
cockpit; a combination bombardier and 
machine gunner in the nose, a rear 
machine gunner operating from a cock- 
pit aft in the fuselage and a radio 
operator working inside the fuselage. 
The “ceiling” of bombers is about 20,- 
000 feet. 

The pursuit squadrons are almost en- 
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tirely equipped with Boeing P-12-E’s. 
These ships are powered by a 525 h.p. 
Pratt & Whitney “Wasp” engine. They 
cruise at 140 miles per hour and have 
a top speed of 200 miles per hour. 

Flying operations in the First Bom- 
bardment Wing were begun November 
9th last. Six pursuit ships constitute 
a flight of pursuit and three bombard- 
ment planes constitute a flight of bomb- 
ers. During the present time much 
flying is also being done in squadron 
formation. Eighteen pursuit ships 
form a pursuit squadron and nine 
bombers a bombardment squadron. 
When all training has been completed 
the two groups will combine and take 
the air as a Wing. 

The status of this field in a war pro- 
gram would probably be that of an 
advanced training center, where pilots 
and personnel would receive their final 
training and squadrons would be dis- 
patched to the theatre of war from this 
point. As a defensive factor the field 
is of great strategical value as a base 
for an aerial armada that could arrive 
quickly at most any point on the Pa- 
cific Coast or the Southwest border 
country to participate in either an of- 
fensive or defensive maneuver. 

The dual engined bombers furnish a 
graphic example of the development of 
aerial bombardment since such an of- 
fensive was first used by the Italians 
in Tripoli in 1912. The Curtiss Con- 
dors of the type used by the 11th 
Squadron have successfully carried 
4,000 pounds of bombs in recent tests 
at Aberdeen Proving Grounds. 


OMBS are of different weights, 
varying from 17 to 4,000 pounds. 
The different types of bombs are: 
Demolition, Fragmentation, Chemical. 
Demolition bombs are used almost 
entirely by bombardment squadrons. 
The Ordnance Department is accom- 
modating in the matter of sizes offered 
and if you are a duly authorized 
bomber—member of an “egg layer’ or- 
ganization—you may choose between 
100, 300, 600, 1,100, 2,000, and 4,000 
pound, depending upon whether you 


want to “pay your compliments” to the 
skipper of a light cruiser, the captain 
of a dreadnaught, or the managing di- 
rector of a hostile munitions plant, har- 
bor defense, or railroad yard! Demo- 
lition bombs are so constructed that 
they penetrate deeply before exploding, 
thus adding to their destructive power 
when aimed at a battleship, munitions 
dump or similar target. 

Fragmentation bombs are of a much 
lighter type than demolition bombs and 
are used by pursuits. They come in 
17 lb., 25 Ib. and 30 Ib. sizes, but 25 Ib. 
is the standard pursuit size. This type 
explodes instantaneously upon contact 
with a target and scatters for many 
yards in the form of small, highly de- 
structive fragments. They are dropped 
by the pursuit against ground troops 
as an auxiliary to demolition bombs. 
The fragmentation bomb is also em- 
ployed by the low flying, high speed, 
attack planes in “strafing” trenches, 
machine gun nests and truck or wagon 
trains. 

Chemical bombs are generally of a 
standard 30 lb. size. They are filled 
with titanium tetrachloride and white 
phosphorus and are employed by pur- 
suit and attack ships when on missions 
in support of their own ground troops. 
Their power to form heavy smoke 
renders them invaluable in 
masking enemy observation posts or in 
protecting friendly troops moving into 
an attack. 


screens 


Neither bombardment nor pursuit 
has overlooked the little item of ma- 
chine guns. The pursuit ships each 
carry two Browning machine guns. 
These are fixed, mounted on the front 
of the cockpit and synchronized with 
the propeller. They fire 1200 rounds 
(.30 cal.) per minute. 

The Curtiss Condor bombers are 
often referred to as ships without a 
“blind spot”. This means that the 
three twin Browning flexible machine 
guns carried on these huge planes are 
so distributed as to enable the gunner 

sweep the sky toward any angle 

(Continued on page 401) 





U. 8. Army Atr Corps Photo. 
The Keystone B-3-A heavy bomber in use by the U. 8. Army Air Corpa. 





A More Stable Parachute 
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Two triangular type parachutes descending 
Note the peculiar triangular form of the 
skirts. 


Tze parachute jumpers at Mitchel! 
Field, New York, are shown using a 
triangular type chute. 

These parachutes are of a somewhat 
triangular shape as compared with the 
conventional circular type. Oscillation 
with these chutes is practically elim- 
inated. Many injuries have been caused 
previously on landing by the violent 
oscillations that are so frequently ex- 
perienced. This picture is printed in 
response to the requests received from 
a number of readers. 


Business Uses Air Mail to 
Save Interest 


A CCORDING to an estimate pub- 
+i lished by the Aeronautics Branch 
of the U. S. Department of Commerce, 
$24,000,000 in the form of bank clear- 
ings, remittances and negotiable securi- 
ties arrive m New York City by air 
mail daily. Obviously air mail is used 
for this purpose because of the savings 
involved. However, air mail, which is 
now averaging 750,000 pounds per 
month, is not solely business mail. 
There is an increasing volume of gen- 
eral and social correspondence in the 
air mail bags. 


Another Attempt at the Strato- 
sphere 
OUNT ZICHY and Herr Hans von 
Braun, both of Vienna, Austria, 
will attempt to conduct experiments in 
the stratosphere, ten miles above the 
earth, in a ball-shaped aerial basket. 
The balloon, especially constructed, 
will soon be ready for the ascent which 
will be made this month, from Mauer, 
near Vienna. 
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Kohler, Wisconsin Gliding 
Club 


;ROM Milwaukee, Wisconsin, we 

have just received a very interesting 
letter from John F. Keller, who is the 
“reporter” for the Club. The Club 
started a year ago with six members. 
A primary glider was purchased and 
short hops were taken. The hops were 
made with the assistance of a Stanley 
Steamer auto and 1,500 feet of rope. 
An altitude of several hundred feet was 
attained. 

During the year the Club has been 
in existence, the membership has in- 
creased to 30 active students. A light- 
plane has been included in the Club 
equipment. Out of 1,500 flights in the 
glider and a 1,000 hours in the light- 
plane, there have been no major crack- 
ups or injuries. 

We want to congratulate this Club 
yn its development and hope to hear 
from them in the future. 


A Penguin Seaplane Arrives 
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Here’s the penguin seaplane 


ft ERE we have a real novelty—a 
penguin seaplane or a seaplane 
without wings. But the modest con- 
structor of this fine little ship forgot 
to sign his name to his letter, and left 
ut his address, so he remains shrouded 
in mystery. However, he gives us the 
specifications and calis particular at- 


tention to the method of transporting 
the ship. 
Length 13 ft.,6 in. 
Height cos 2 eee Oe 
Engine . ..Harley “Twin” 
Propeller 6 ft. Diam. 


PONTOONS 


Length er sr 7F tm. 
Width oree 2 oe oe 
Ee ere 1 ft.,0 in. 
This is a good idea, and we believe 


that this little ship could make mighty 
good time over the water. Maybe Mr. 
Blank will reveal his identity some 
time. 

He claims that the only changes made 
on the Chevrolet engine were a change 
from the old battery system to a mag- 
neto, the installation of a Hudson oil 
pump and a slight change in the cool- 
ing system. 








What Our Readers Are Building 


A department devoted to our reader’s activities in airplane and glider 


construction. 


Mickalson Shows a Nifty Looking Monoplane 





Erling Mickalson standing by his homebuilt monoplane, 


powered with the well known Ford 


engine. 


;;RLING MICKALSON, of Roseau, 

Minn., is glad that we have the 

Reader’s Page. He thinks it is a great 
idea. Thank you, Erling. 

After giving us that nice bunch of 
roses, he tells us of his lightplane. He 
is another flyer who backs Henry Ford 
when it comes to small engines. 

He says that the plane with its 29 
foot wing and a U. S. 35A airfoil per- 


forms about the same as an O X Travel 
Air. 

He recommends this wing section for 
fast climb, but says it is not so hot for 
glides. For winter service he has a set 


of skis, but this winter has not been 
adapted for such take-offs. 
Fine going, Erling, many happy 


landings. 





The Auto-Powered Pietenpol Lightplanes 





R= is seen an interesting lineup 
of three Pietenpol lightplanes, all 
of which are powered with automobile 
engines and which are successful fliers. 
B. H. Pietenpol has been building and 
flying lightplanes for twelve years and 
has been conspicuously successful with 
Ford and Chevrolet power plants. 


The ship powered with the Model 
“A” Ford engine has been built for 
four years in which time it has proved 
to be a strong, good flying ship. Up 
to date there have been no accidents 
with this model although several men 
have made their first solo flight in it. 


In the latest ship, a few improve- 
ments have been made. Instead of the 
landing gear shown, it now has a split 


A group of three Pietenpol monoplanes powered respectively with a Ford 
engine and an engine out of a Velle car. 





axle landing gear, a steerable tail skid 
and an underslung radiator. 

The following specifications will be 
of interest to lightplane fans. 


SPECIFICATIONS OF TYPE B-4-A 


ere ree 28 ft., 2 in. 
ee 5 ft., 0 in. 
Ee 17 ft., 7 in. 

| eee 7 ft., O in. 

Empty weight. 625 lbs. 
Power.........Model “A” Ford engine 
Cruising speed .60-70 m.p.h. 
Climb.........300 ft. per min. 


This ship will carry two 165 pound 
persons and 8 gallons of gasoline. It 
is the lowest price practical ship on the 
market, selling at $850.00, fly-away at 
the builder’s field. 
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A Cross Country Flivver 





Quite a hot looking crate. 


[eying QUINN, of Roebuck, South 
Carolina, Route 1, sends in this pic- 
ture of his cross-country lightplane. 
The entire plane was fabricated from 
raw materials with the exception of 
the engine, a 23 model Chevrolet with 
a 28 model head. 

The plane takes off at about 250 
feet. Its top speed is about 70 miles 
an hour. Its landing speed at about 
25 miles. The wing spread is 31 feet 
with a six feet chord. The length over- 
all is 20 feet. The total weight, in- 
cluding the pilot, is 650 lbs. 

With the exception of the engine, 
which is unenclosed, the plane has a 
nice appearance. Fine work, Ervin! 
Hope you make some nice cross-coun- 
try flights this season, too. 


A Powered Glider 





R. V. Grogg’s powered glider 


OGER V. GROGG, 104 Washington 

St., Auburn, Indiana, sends in the 
first story of a powered glider we have 
had in several months. 

It is powered with a 2 cylinder Hen- 
derson, developing about 8 to 10 h.p 
The span is 36 ft. 6 in. and the weight 
empty is 300 pounds. 

Grogg is an expert welder and used 
his ability to make a welded tubular 
frame. The Gottingen 441 wing section 
was used. 

Mr. Grogg is interested in powered 
gliders and would be glad to hear from 
others who are figuring on powering 
their ships. 


A Pittsburgh Lightplane 
A flying school in Pittsburgh has 
constructed an interesting lightplane 
of which the fuselage is shown below. 
Many novel features are incorporated 
in the ship including the airwheels. 















































Lightplane Clubs in Canada 


TH light airplane clubs from Coast 
to Coast in Canada enjoyed a year 
of reasonable activity, according to 
club statistics for 1931, which were re- 
leased recently. 


Twenty-two clubs, having an aggre- 
gate membership of 2,973 and making 
use of 65 aircraft, had 11,958 hours of 
flying during the 12 months. One of 
the chief purposes of the clubs is to 
teach flying, and the figures show that 
535 pupils were under instruction and 
that 269 of them became soloists be- 
fore the year ended. The number of 
private licenses issued under club aus- 
pices was 110, while 47 members ob- 
tained their commercial licenses. 


The most active club in the Domin- 
ion in the matter of actual flying was 
the Edmonton and Northern Alberta 
Club at Edmonton, which had 1,290 
hours to its credit with five airplanes. 
The Toronto Flying Club, with six ma- 
chines, was a close second, with 1,221 
hours. The Toronto club membership 
is 275, as compared with the Edmonton 
club with 1384 members. 


The grand total of 11,958 hours for 
1931 compares with 14,686 hours flown 
by the clubs in 1930 and 16,612 hours 
in 1929. The total flying time in 1928 
was only 8,124 hours. The flying of 
all clubs for the four years was 51,382 
hours. The aggregate club member- 
ship in 1928 was 2,403, as compared 
with 2,973 in 1931. The clubs had only 
34 airplanes in 1928, as compared with 
65 aircraft at the end of 1931. 


Two Readers and One Glider 





Another P. T. G. that has seen good service. 


T WO of our readers have completed 
this primary glider and have made 
over 100 successful flights. No seri- 
ous crackups. They have been towed 
by auto and by a Cris-Craft on the 
Manesquan River. They have been able 
to attain 400 feet altitudes. Several 
close calls have added to the thrills 
of their experiences. 

If any one is interested in getting 
n touch with these boys, write War- 
ren Merboth, 405 Doremus Ave., Glen 
tock, N. d. 


Few Open Cockpits Today 


7 OUR years ago open cockpit planes 

were most numerous among models 
licensed. However, during the past 
four years, cpen designs amounted to 
only slightly more than half of the 
total. 


A Lightplane Racer 





A good looking monoplane—what? 


T LAST we have a racing job in 
+4 the lightplane _ class. Ernest 
Schoul, Preston, Idaho, is the designer. 
The first paragraph in his letter tells 
the story. Here it is: 

“I am sending you a photo of a 
lightplane racer I am building. It is 
a monoplane which has a span of 14 
feet, chord of 2 feet 9 inches, area of 
82 square feet, and a length of 10 feet 
9 inches. 

It has a single wheel landing gear, 
which I think will be very good. It 
also has extra large ailerons so it can 
be balanced at 
5 m.p.h.” 


speeds as low as 


The photograph is very interesting. 
These construction photos are fine, and 
we do not get very many. 





This P, T. G. looks like a well built job. 


( ° eos seems to be a great 
locality for gliding. Every month 
we get many letters from our readers 
there, describing gliding and soaring 
flights. 

The glider in the illustration was 
built by Elmer Swanson, of Los An- 
geles, and two friends. He tells us in 
his letter that No. 184 W cost only $80 
to build. So far, they have had four 
crackups, but no one was hurt. After 
the last crash they had to do some ex 
tensive rebuilding, but the glider is go- 
ing strong again. 


Williamson’s Flying Flivver 


N. WILLIAMSON, Charlotte, N. C. 

* has built a fiying filvver. It is 
powered with a modified model “A”, 
rated at 60 h.p. The regular Ford 
radiator and hood give the ship a very 
trim appearance. 

The plane weighs 550 pounds, has a 
wing spread of 31 ft., with a chord of 
6 ft. 2 in. The landing speed is low, 
around 20 m.p.h. 
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New Ideas for Our Model Builders 
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New Model Building stunts of interest, gathered from far 


Model Department Is 
Progressing 

HE model department is going right 

along. We had some fine material 
this month. Unfortunately a lot of it 
came in too late. Well, there will be 
plenty more issues of P. A. for them. 

May we make a little request? Fine. 
Thanks. Try to have a little more con- 
trasting background, fellows, for your 
photos; it makes it easier to see the 
model. And here is another thing; it 
is not the size of the photograph that 
counts, it is the size of the model in 
the picture. We had to pass up two 
fine models this time because they were 
not large enough to show. Regardless 
of the size of the camera, please see 
that the model itself is at least two 
inches across. 

Well, here we go, fellows, with this 
month’s crop of models. Pretty fine, sez 


' 
us 


Something Different 





The Sikorsky scale model. 


H ERE is the first model of a Sikor- 
ski Amphibian that we have had 
na long time. Edward Dailey is the 
maker. He comes from 104 27th Ave., 
Elmhurst, L. I. 

The model is made to scale, although 
Ed does not tell us just what the scale 
is. It is a fine looking job. 

Ed tells us that he would like to get 
n touch with some people who would 
like to buy his models. One look at this 
photograph should “sell” anyone who 
was the least bit interested. 


A Professional and 
An Embryo 
FLIGHT LIEUTENANT R. L. ACH- 
ERLY of England is interested in 
the model of William Griswald of Chi- 
‘ago. 

Griswald has just won first place 
with his model in the event for hand- 
launched planes. The event was part 
f the National Model Meet. The time 
was 1,065 seconds (17% minutes). 


Lieutenant Acherly is the noted Brit- 
ish flyer who gave the wonderful ex- 
hibition stunt flights during the 1930 
and 1931 National Air Races, 


and near for our readers. 


The Lockheed “Vega” just before releasing 
it. Note the beauty of construction. 


EORGE MUELLER, of Chicago, 
Ill., is just about to launch his 
Lockheed Vega. Yes! This is one of 


the models that has appeared in Joe 
Ott’s department in POPULAR AVIATION. 
No joking, isn’t it 


A “Q-M” Model — 


a mighty fine 





Eugene Johnson’s “Question Mark”. 


\ 7HAT is it????? It is a flying 
model of the famous “Question 
Mark”, the plane that a few years ago 
made an endurance record. 
Eugene R. Johnson, 1420 Otter St., 
Franklin, Pa., is the maker. 





4 mighty quick snapshot of the “Vega” just 

after launching. 
model? It flies like a bird, and nearly 
as high as the planet for which she is 
named. This view of a model is very 
rare on these pages. Notice how the 
sunlight, passing through the thin pa- 
per, shows in detail the framework. 
Yes, sir! A fine model and a fine pho- 
tograph. 

Whirr-r-r-r-r-r-r-r! Off she goes. 
The Vega is stepping away, and at a 
snappy clip. Put your hand so as to 
cover the boy. Unless one knew that 
it was a model, who would doubt that 
it was a real ship in flight? If the 
proof of the pudding is in the eating, 
then the proof of a plane is in the fly- 
ing. This plane is surely proved. 

George Mueller is the boy, and he 
can be reached at 3335 Eastwood Ave., 
Chicago, III. 


A Heath Flying Model 





A Heath Parasol scale fiyer. 


ILLIAM ESLER, 1550 Lake Drive, 

Grand Rapids, Mich., sends in his 
contribution for the model page with a 
flying model of a Heath. The model 
has a wing spread of eighteen inches, 
and flies fine. Fine stuff. 

















P 4 HIS is strictly a duration or con- 
test type of flying stick model, de- 
signed to obtain the longest pos- 

sible flying time. The design itself is 

very simple. The parts used in con- 
structing this model need not be of the 
lightest materials obtainable. 

The model constructed for this ar- 
ticle was built strong and sturdy but 
stream lined to a very high degree. At 
first glance it appears that stream lin- 
ing a model of this type is not very 
necessary, but it is good practice to 
make the trailing edges very thin both 
on the wing and tail units. The rear 
end of the motor stick should also be 
brought to a tapered wedge. 

The propeller should be of a medium 
pitch not necessarily of the lightest 
balsa obtainable, but should be sanded 
to a true wing curve section. The wing 
has a slight cambered surface on the 
under side. The stabilizer is flat on 
the top side and convex on the lower 
side. Referring to the photograph, no- 
tice that the tail unit is held in place 
by a boom attached at the top side of 
the rear end of the motor stick. 

This model flies very fast and gains 
altitude rapidly. Once in the upper air 
currents the model is apt to be lost to 
sight quickly. Bear in mind when try- 
ing the model in its first flight that if 
it does not climb rapidly it may be 
taken for granted that long duration 
flights may not be obtainable, as height 
and the upper air currents continue to 
carry the model after the power has 
been expelled. 


ABBREVIATED BUILDING 
INSTRUCTIONS 


1. Wing. 

2. Body—Motor stick. 
3. Tail. 

4. Propeller. 

5. Fittings. 

6. Rubber strands. 

7. Covering. 

8. Flying. 


1. Wing 


HE ribs should be cut out first. The 

sizes can be secured by making a full 
size layout of the top view of the wing. 
One-half of the wing will be sufficient, 
so that the proper thickness and taper 
of the wing is secured. Sketch the 
front of the wing covering the thickest 
part at the center % inch, and the thin- 
nest part 3/16 inch near the tip. The 
length of the rib should be taken from 
the top view of the full size sketch. 


The left and right side wing is as- 
sembled and cemented at the center, 
including at this time the correct 
amount of dihedral—2% inches. The 
nose ribs should be added after all the 
ribs, trailing, and entering edges are 
in place. The wing tips are made of 


Building the “Green Jay” Duration Model 


by “POP STICK” 





Many 


bent bamboo. 
lustrates how 
place. 


The drawing clearly il- 
these are cemented in 


2. Body-Motor Stick 
HE body or motor stick should be 
a firm piece of balsa, 5/32” x 5/16” 
and 24 inches long. No detailed expla- 


LIST OF MATERIALS 
Body—5/32 x 5/16”. 
Spar—1/16 x \”. 
Entering Edge—% x \%”. 
Trailing Edge—3/32 x 3/16”. 
Sheet Balsa—1/382 x 2%”, 
Propeller—10” Diam. 

Tail Balsa—1/16 x 2%”. 
3amboo—1/16 x 1%,” x 12”. 
Thrust Bearing Steel. 
Washers—%” O. D. 
Rubber—1/32 x %” x 8’. 
Tissue—21 x 31”. 

Piano Wire—.024 O. D. 5’. 
Cement—2 oz. 

Dope—2 oz. 

Green Tissue for wing. 

Tail Boom—% x %”. 


Connon wn 


lala nn 
IAQ trwnr © 


nation is necessary to make this part 
of the model. It is kept to the given 
dimensions throughout the _ entire 
length with a slight taper at the rear. 
The side view of the drawing clearly 
illustrates the arrangement of the fit- 
tings and parts. 


model contests are being held this Summer. 
day for your entrant in the duration event. 


POPULAR AVIATION presents the Green 


8’. Tail 


FULL size layout should be made 
+2 of the stabilizer and rudder. To 
simplify drawing these various parts to 
full size, begin by laying out and se- 
curing the sizes covering the length 
and width over all. Then mark off the 
smaller dimensions on the ends and 
the various tapers so that the proper 
shape is secured. Round off the cor- 
ners as illustrated in the drawing. 

Both sides of the stabilizer should 
be drawn so that work can be carried 
on directly over the face of the sketch. 
The spar used in the stabilizer is 1/16 
x %”. The ribs are 1/32 inch thick. 
The stabilizer edges are 1/16 x 3/82”. 
The entire outline of the rudder and 
stabilizer is built up balsa pieces. One 
side of the stabilizer is flat and the 
other side has a slight curve. In this 
model the flat side is placed up, just 
the reverse to a standard wing. The 
entire tapered parts, the rudder and 
stabilizer are cemented to a small piece 
of balsa % inch square, which is called 
the boom. This in turn is cemented to 
the rear part of the motor stick. 


4. Propeller 


5 hey propeller is ten inches long and 

of a medium pitch. When using a 
high pitch propeller in order to secure 
the maximum speed of the model in 
flight, it is necessary to use more rub- 
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ber. This in turn cuts down the amount 
of revolutions or rubber turns obtain- 
able. Standard practice of carving a 
propeller should be followed. The gen- 
eral dimensions of the propeller used 
in the contest model are as follows: 
%" x 1" x 10” with a pitch of 14 inches. 

If the propeller is very efficient and 
the model is stream-lined well, the theo- 
retical distance obtainable will be 1000 
feet on 1,000 turns. The height ob- 
tainable while a thousand turns are 
being used up should come close to 300 


and 400 feet. If the model rises well 
over 200 feet in height it has good 
chances of staying up about three min- 
utes. If it goes 400 and 500 feet, the 
chances are it will be lost to sight as 
the upper air currents will continue to 
carry it on. 


5. Fittings 
INNED piano wire with a diameter 
of .024 inch is used in all of the fit- 
tings. The side view of the drawing 
illustrates the shape of the rear hook— 











the “S” hook—the can or anti-buckling 
guide, and the propeller shaft. The 
thrust bearing is of a medium weight. 
The center line of the shaft should be 
3/16 inch from the bottom’ of the motor 
stick. This same height is maintained 
by the rear hook. If a greater dis- 
tance is used between the center line 
and the motor stick the tork of the 
strands increases the twist on the 
motor stick which is undesirable. 

The front view plan illustrates the 
arrangement of the wing clips. The 
inch shorter than the 





ne ~ rst rear clip is % 
, a _ a He front clip. 
\ : 
\ : | f 6. Rubber 
{ | s ® recs strands of 30 gauge by %” or 
\ \ | 1/32” x %” rubber are required. 
=s xi | R | }-¥ When placing the rubber in position, 
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LOW wing flying scale model is 
A no harder to build than a high 

wing, but to increase the stabil- 
ity of the model it is necessary to build 
the fuselage extra light and to increase 
the dihedral in the wing. The increased 
dihedral will help to bring the center 
of gravity lower on a low wing mono- 
plane. To decrease the weight of the 
fuselage the motor stick on this model 
has been left out. In this instance a 
“U” type thrust bearing is secured to 
two cross members at the nose of the 
model and the rear section that holds 
the rubber in place is built up of small 
sections of balsa wood with a cross 
member that fits into a slot. 

The side elevation clearly illustrates 
the arrangement of the rubber motor 
and its attachment into the fuselage. 
Note the two additional members that 
help to brace the upright which carries 
the cross-member holding the rear end 
of the rubber motor. 


Wing—Ribs 

HE ribs are illustrated in full size 

for a twelve-inch model and should 
be doubled or tripled for the twenty- 
four or thirty-six inch model. Lay out 
a full sized chart, after deciding upon 
the size wanted and cut the ribs out 
ready for assembly into the wing. As 
the ribs become smaller in height and 
shorter in length towards the tip, it is 
best to use only one spar as illustrated. 
This should run straight through all 
the ribs on the top side. Additional 
bracing is secured by the two small 
auxiliary spars running for a_ short 
length on either side of the center. The 


uilding the Lockheed Orion 


by JOSEPH 8S. OTT 
This scale flying model is an exact reproduction of the ship described 
on page 365 of this issue. 





Showing the frame-work of the 


square dimensions of these auxiliary 
spars should equal about one-half of 
the main spar. 

Note that two additional angular 
braces are placed from the first rib 
which rests up against the fuselage to 
the second rib, meeting the auxiliary 
spar at the rear and the other one but- 
ting up against the entering edge at 
the front. 

After the wing has been assembled 
and the leading and entering edges 
have been put in place, a nose rib be- 
tween each main rib is added. These 
maintain the curve of the leading edge 
of the wing. Utmost care should be 
exercised when assembling this wing so 
that there is no warp on either side. 
Keep the flat or under side of the wing 
perfectly even. 

At this time it is best to check on the 
angle of incidents and the front aux- 
iliary spar should be about 3/32 of an 
inch narrower in depth than the rear 
one. It will be necessary to add mate- 





A view of the completed “Lockheed Orion’ model—a beautiful piece of work and an 
excellent fiyer. 


“Orion” wing ready for covering. 


rial on top of these spars so that they 
will touch the lower part of the fusel- 
age longerons and at the same time the 
lower part of the wing should be kept 
even with the lower-most part of the 
body. The side view will illustrate the 
approximate height which must be 
added to the auxiliary spars. 
Landing Gear 

HE front view illustrates the up- 

right braces necessary to hold the 
landing gear rigid. The large plane 
carries a retractable chassis. On the 
model, the additional weight required 
for this type become excessive when 
the model is used for flying purposes 
only. It may be added, however, by 
using eyes and hooks on the upright 
pieces and a small catch on the angu- 
lar brace with an additional swivel on 
the inside of the wheel which allows 
this brace to fold up with the wheel 
into the underside of the wing. 

On the side elevation the landing 
gear is illustrated with the wheel in a 
stream-lined housing. The large up- 
right strut seen in this view is balsa 
stream-lined with a bamboo leading 
edge which prevents snapping. The 
wheel pant is made up of one filler 
and two thin sheets for the sides. Use 
very light wood for the filler in this 
case. After cementing these parts to- 
gether, sandpaper the back to a point 
from the top and side views, and round 
off the rest of the pant. 


Body 

LARGE sketch of the body side 

should be drawn to fit the scale to 
which the wing has been built. If a 
thirty-six inch size is desired, the lon- 
gerons should be approximately 3/32 of 
an inch square. For the twenty-four 
inch model the longerons should be 
half-way between this size and 1/16 of 
an inch, or approximately 5/64 inch 
square. 

After the two sides have been as- 
sembled they should be united as shown 
on the plan or top view with the cross- 

(Continud on page 388) 
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Lockheed “Orion” Model 


(Continued from page 386) 








members for the upper and lower 
braces of the same length. Before ce- 
menting the body formers in place, the 
nose of the model should be completed 
and cemented to the front end. The 
body formers will follow the general 
shape of the nose. Note that the body 
is a trifle deeper on the side view about 
midway at the wing. 

The engine cowl or nose is built up 
of thin sheet balsa, 1/32 of an inch 
thick or lighter, and the very front or 
nose ring is made of one solid turned 
or hand carved balsa, which should be 
a very soft and light piece. 

The cross and rectangular bracing in 
the side of the body prevents the paper 
from splitting when the body is put 
under a strain. To help maintain the 
oval shape of the body, small cross sec- 
tional longitudinal stringers or formers 
are added on each side approximately 
three between each longeron should be 
sufficient to maintain a smooth curve. 

The cross section illustrating the 
oval shape of the body shows the gen- 
eral arrangement of the longerons, the 
formers and the longitudinal members. 
Where the wing meets the body and 
the formers curve near the main spar, 
a narrow longitudinal strip % of an 
inch wide, having the same curve as the 
upper part of the rib, is cemented to the 


SUPPLIES ¢étrrrices 
CUT PRICES 
Super Quality Balsa Wood (20” lengths) ; 1/16x1/16, 20 for .05 
1/16x3/32, 20 for .05; 1/16x1/8, 20 for. 05; 3/32x3/32, 20 for 
.05; 1/8x1/8, 20 for .05; 1/83/16, 20 for .09;1/8x1/4, 20 for 
.12; 3/16x3/16, 20 for .13; 3/1625/16, 20 for .16; 1/4x1/4 
20 for .17; 1/4x1/2, 3 for .05; 6/16x5/16, 3 for .05; 1/2x1/2, 
3 for .10; 1/2x1, 1 for 06; 1x1, 1 for 11; 1x2, 1 for .20; 2x2 
1 for .30; 2x4, 1 for .40; 2x6, 1 for .60; 3x3, 1 for .50: Sheet 
Bales (20’ lengths), 1/64x2, & for .08, 1/32x2, 5 for .08 
1/20x2, 5 for .08: 1/16x2, 5 for .08; 3/32x2, 4 for .08; 1/8x2 
4 for .12; 3/16x2, 2 for .10; 1/4x2, 2 for .11; Prop Blocks, 
1/2x3/8x5, 2 for .01; 1/2x3/4x5, Dozen .10: 1/2 x3/4x6 
Dozen. 11; 5/8x1x7, Dozen .15; 5/8x1x8, 3 for .05; 3/4x1\%x9, 
3 for .06; 3/4x14¢x10, 2 for .05; 3/4x14x11, 1 for .04; 7 








7/8x 
14x12, 1 for .05; 7/8x1%x16, 1 for .09: Planks 2x3x36, .45 
126236, .40; 2x6x36, .80; Sheet Aluminum (12*wide), .002, 
per ft. .12; .005, per ft. .11; .010, per ft. .13; W ashers 
Large or small 2 doz. .03; Eyeleta, 3 doz. 10;. Double Gen 
Winders, each. 25; Sandpaper, 1 doz. sheets. .10 t 
1/32’ diam., 3/64” diam. or 1/16" diam. 6 ft. .03; 1/8” 
9 ft. .05; Bamboo, 1/16x12, Doz. .05; 1/16x15, Doz 
Airplane Insignia. Stars in circle or bulle-eye (red, white, 
blue); 1” diam., 8 for .05; 144%, 7 for .05; 2%", 6 for .05 
Celluloid Wheels, 3/4”, Per pr. .04; 1", per pr. 06; 1%". per pr 
1%" per pr. .12; 3°, per pr. .26; Aluminum Tubing 
1/10" yr 1 per ft. .05; \” O. D. per ft. .05; 3/16" O. D., 
per ft. ‘Dummy Motors—9 Cylinder. 1%" diam., each 
16; 3° y ee each .20; Black Celluloid Pants, pair .25 
Black Celluloid Cowlings. each .20; Colored Dope: Colors 
Orange, Red, Green, Silver, Yellow, Blue, Black, White, Buff, 
Navy Grey, Mahogany, Cive Drab. 1 oz. bottle. 06 
2 os. can, .09; pint can .65; Colorless Cement. 1 oz. bottle 
.06; 2 oz. can, .09; pint can, .65; Thrust Bearing. Small 
and large sizes, each .0144: per doz., .15; Clear Dope, 2 oz 
07, pt. .37;: Banana Oil, 2 oz. .07, pt. .87; Acetone, 2 oz. .06 
pt. 35; Para Rubber. No rubber is over 5 weeks old 1/16 
flat 50 ft., 12, 225 ft. 50; 4% flat 50 ft., 13, 225 ft., 56; 3/16 
flat 50 [t. 17, 225 ft. .75; Japanese Tissue. Hed, Blue. Green 
White, Orange, Brown, and Yellow. 5 sheete, .10; Music 
Spring Wire. .014, .020, .028, .034, 18 ft., 05. 
Include 15 cents to all orders for packing and postage. Orders 
West of Mississippi, and Canada add 10 cents extra. Dealers 
and clube write for special price list and discounte 


TAR MODEL AERO SHOP 


s 
10-12 Pearl St. Newark, N. J. 


REA DERS ¢ Large size plans of the 
* Lockheed Orion show- 
ing all dimensions are available to our read- 
ers. Send Sc in stamps or coin to:— 
Model Plan Dept., Popular Aviation, 
608 So. Dearborn St., Chicago, Ill. 
THIS OFFER EXPIRES 
JUNE 10 








Address 

City 

NOTE:—Please confine your letters 
requests for pines outy. 
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formers, to which the tissue is attached 
when covering the model. The point of 
body at rear is solid balsa. 


Tail Surfaces—Rudder and Stabilizer 


HE outline of all the tail surfaces 

is made of bent bamboo with ribs of 
light balsa and the spar and the stabil- 
izer should be in one piece, so that one 
side does not warp up or down. The 
side elevation of the stabilizer gives the 
correct size of the rib shape. On the 
twenty-four inch model the tail sur- 
faces need not be covered on both sides, 
and when covering only on one side, the 
ribs and spars are much thinner, so 
that they offer much less resistance. 
The tail wheel is held in position with 
two small pieces of bent bamboo, which 
in turn are securely cemented to the 
upright cross brace, as illustrated in the 
side elevation. 


Cabin 


HE top of the cabin to the rear of 

the last upright is made of a solid 
piece of very light balsa, hollowed and 
cemented in place over the formers. 
The front part is built up of two parts 
of light celluloid, to give a realistic ap- 
pearance. The windows and the door 
are outlined in black tissue paper, 
pasted on a white body covering. 

Covering 

HE entire body is white with an 

aluminum or silver nose. The verti- 
cal fin is white. The rudder is red tis- 
sue with a % inch black line running 
up and down, dividing the fin and rud- 
der. The under side of the wing and 
stabilizer is white. The top side is in 
two colors, red and white, dividing the 
wing crosswise. A black line is added 
at the point where the red and white 
sheets meet. 

The red and white sheets are ce- 





Most Easily Built Model on Market 
Light—Sturdy—Realistic—Flys 100 Ft. 
istic 12-inch 
»pwith 
will rise off 
nd fly 100 
consis 
steady 
or out 
alumi 
e brass 
r band motor, aa eg wheels, nose- 
ut struts, et Cle yuilding and flying 
tools needed Siuaplitied construction 
ensily built model on market. Can be 
two hours and will give more real satisfaction 
than expensive sete. Mailed in unbreskable container, 
postpaid in U. 8. and Canada, only 50« Order yours 
toda 


The Midland Model Works, Dept. V., Chillicothe, Ohio 
8 


No catalogue Please give 
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mented together first and then attached 
to the top of the wing. The same color 
scheme is used on the stabilizer. All 
the struts are painted black and the 
wheel pants are red. The complete 
covering should be given one spray coat 
of water. Do not use dope or banana 
oil to draw the tissue taunt, if hakone 
tissue is used. 


Propeller 


6 bares propeller diameter should be 

nine or ten inches for the twenty- 

four inch model and eleven or twelve 

inches for the thirty-six inch model. 

The pitch should be equivalent to one 

and one-half times the diameter, with 

a nose spinner added when complete. 

Eight to ten strands of rubber will be 

necessary for the thirty-six inch model 

and six to eight for the twenty-four 

inch model. 

MATERIALS REQUIRED 
For the 24” Wing Span Model. 
Wood 

Spars, 1/16 x 3/16 x 30”, 
pieces. 

Trailing edge, 1/16 x 1/8 x 30”, balsa, 
1 piece. 

Entering edge, 3/32 x 3/32 x 30”, balsa, 
1 piece. 

Longerons, 5/64 x 5/64 x 30”, balsa, 1 
piece. 

Rib stock, 1/32 x 2 x 30”, balsa, 2 
pieces. 

Motor base, 3/16 x 1/4 x 30”, balsa, 
piece. 

Motor nose, 1/2 x 2 x 3”, balsa, 1 piece. 

Propeller, 8” diam., balsa, 1 piece. 

Stabilizer, 1/16 x 1/4 x 15”, bamboo, 
piece. 

Rudder, 1/16 x 1/4 x 15”, bamboo, 1 
piece. 

Landing gear, 1/16 x 1/4 x 15”, bam- 
boo, 1 piece. 

Wing tips, 1/16 x 1/4 x 15”, bamboo, 1 
piece. 

Struts, 1/16 x 1/4 x 15”, bamboo, 2 
pieces. 


balsa, 2 


Fittings 
Motor, 1/32 x 1/8” x 10’, rubber. 
Bearing, Special “U” shape. 
Shaft, .024 diam., tinned piano wire. 
Axles, .024 diam., tinned piano wire. 
Wheels, 1%” diam., celluloid. 
Washers, 1/8” O. D. 
Tissues, Red and White, 3 sheets. 
Cellophane, 2 x 4”. 
Cement, 1 tube. 
Lacquer, Red and Black, small jar. 

END 








CURTISS SUPER HAWK (ort ruction Set 


$1.00 


The most sensational value in 
model sets, including all materials, 
insignias, glue and full size draw- 
ings. Model flies over 1 minute 
Travelair, 24-in., Const. Set 2.50 

> 5, 15-in. Const. Set, 1.00 
8. E. A. 5, 30-in. Const. Set, 3.50 
Boenig P-12, 48-in. Const. Set, 13.95 
Send 10c for illustrated Catalog, 
showing 1-in, to 6-in. models 

6 Cylinder 1/6 H. P. Air Motor 
Ready to Run, $12.50 

4 Cylinder % H. P. Air Motor, 
Ready to Run, $6.75 

30 pictures of oy type air- 
planes, fighters, etc.. 50c 
MINIATURE AIRCRAFT CORP. 
83 Low Vesreen, Sow Brighton, 
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Green Jay Model 


(Continued from page 385) 





Mechanic’s Exams 
(Continued from page 377) 











tying the rubber together, place the 
knot at the rear around the “S” hook. 
7. Covering 

AKONE tissue or super-fine should 

be used in covering the model. 
When using Hakone no doping is nec- 
essary and to make the tissue taut, 
spraying by water and allowing to dry 
is all that is necessary. The tail cov- 
ering may also be drawn up by spray- 
ing with water. Dope may be used in 
applying the paper to the wood parts. 


wo the entire model has been 
completed and all the parts are 
ready to be assembled for the trial 
flight, check up and make sure that the 
wing is not warped on either side. 
When placed on the motor stick be sure 
that the correct angle of incidence is 
obtained. The top part of the stabilizer 
should be on a straight line with the 
side of the motor stick. 

If the wing is warped slightly on the 
left or right side a few trial flights will 
rapidly demonstrate if it is necessary to 


straighten it out. If it has to be 
straightened it is best to spray the 
wing with water, then pinning down 


into the proper position and allowing 
to dry. Sometimes it is necessary to 
warp the model in the wrong direc- 
tion. It is necessary to counter-warp 
a little more than just enough because 
the wood members and the cement in 
the wings and ribs tend to prevent the 
wing from being straightened. 

The model in gliding should have a 
very flat angle and will glide very fast. 
50 or 100 turns of the rubber will 
rapidly demonstrate whether the model 
is in balance under power and the wing 
should be moved fore or aft as required. 
Good flying models will glide in the po- 
sitions in which they fly, the wing re- 
maining at one point. If the wing has 
to be moved in one position for gliding 
and another for flying, the duration of 
the model will be shortened. 

END 


A REAL BARGAIN! 


The LAWRENCE 
LOW ; 
UNIOR 
20-inch 
shin model that 
ill fy for o 


e to 


» be stall proo 
when prop l 
built and has a 
terrific climb. You 
will be proud of 
the appearance of 
this plane 





The photograph 
at the left shows 
the contents of 
a LOW WING 
JUNIOR Kit 
spread out. 
More than 30 
feet of 


nished, each size 
is cut from wood 
of the proper 
weight for ita 
purpose. The 
Lawrence Ma- 
chine Carved 
Propeller is cut 
to the most ef- 
ficient pitch and the nose and tail tiocks are machined to fit 
The new Lawrence Shrinkless Cement and Paper Cement are 
furnished and al! the fittings are made 

Complete LOW WING JUNIOR Kit ase shown, including 
detailed drawing and full instructions, only 50c, postage free. 
Dealers, Schools, Summer Camps, Etc., write for special 
prices and description of other kite. 

LAWRENCE AIRPLANE MODELS 
Dept. P6, 1319 Hood Avenue, Chicago 








(5) Defective condenser. 
(7) Moisture 
(8) Defective 


on contacts. 
(6) Burned timer points. 
or dust in distributer. 
insulation. 

Q. What causes engine valves to 
warp? 

A. Running on retarded spark, in- 
sufficient cylinder cooling, excessively 
rich mixture, leaking valves, insuffi- 
cient tappet clearance. 

Q. How would you check and adjust 
the valve clearance on two aviation en- 
gines with which you are familiar? 

A. Curtiss OX-5, tappet clearance 
exhaust of cylinder No. 1 = 0.012". All 
other exhaust tappets = 0.010". Wright 
Whirlwind (J-5) = 0.031”. 

Q. In cold weather, if an engine 
runs irregularly at cruising speed but 
operates smoothly at wide-open throttle, 
what must be done to remedy the 
trouble? 

A. Engine is overcooled. Close radi- 
ator shutters or make mixture richer 
at cruising speed. 

Q. Describe the purpose of a Ven- 
turi tube in a carburetor. 

A. To create a suction above the 
carburetor nozzle so as to draw gaso- 
line out of the nozzle and spray it into 
the surrounding air. 

Q. What material should be used in 
gasoline lines? 

A. Seamless copper tubing through- 
out with compression couplings. 

Q. Explain one complete cycle of a 
i-cycle engine. 

A. (1) Suction stroke, drawing in 
mixture. (2) Compression stroke. (3) 
Ignition at end of compression stroke. 
(4) Working or power stroke. (5) 
Scavenging stroke, forcing out burned 
gases. 

Q. What is the difference between a 
dry-sump and a wet-sump engine? 

A. No lubricating oil remains in 
the crankcase of a dry-sump engine. 
With the wet type, all of the oil is car- 
ried in the crankcase. 

Q. What is the result of spark plugs 
having too wide a gap? 

A. Spark will not jump the gap un- 
der compression. 

Q. What is compression ratio? Ex- 
plain. 

A. It is the ratio of the total piston 
displacement to the volume of the 
clearance space—The higher the com- 
pression ratio, the higher the compres- 
sion pressure and the greater the 
amount of power developed. 

Q. Describe all the ways by which 
it would be possible to change the mix- 


ture in a given carburetor. Name the 
carburetor. 
A. With the Stromberg, the mizx- 


ture can be changed by the idling ad- 
justment, by changing Venturi and 
metering set size, the air-bleed, accel- 
erating well and needle valve. 





More questions will be answered 
in Part III, which will appear next 
month. 





END 











We'll give you 1 sling-shot Glider FREE with 


each Dipper, Dart and Pursuit you buy! How 
it soars, loops, glides! Arm inclenta on wings, 
all-balsa, complete including rubber bands! 
Get 3 Gliders FREE by ordering all 3 Kits 
here at special money-saving $2 price! Act! 


Dipper FLIES 600 Feet! 
ee Lasily 


Built! 





: — : id 

pai 
This amazing Dipper weighs less than 44 oz., yet flies 600 
feet, takes off ground! EZ built! Thousands flown successfully 
last few months. Sensational! Biggest kit value you ever 
saw at 50c postpaid, and glider included free! Complete 
kit packed in sturdy, yellow box. Build, fly yours! Order! 
KIT CONTENTS: Jap. tissue, strip blue tissue, printed 
bal. ribs, formers, bal. prop block, spec. bal. nosepiece, tail 
block insignia, sandpaper, wheels, bamboo strips, cement 
bao of] all wire parte, full-size drawings 
inet rictions 


rubber motor, 





NEW! C-1-Pursuit 


Real Flying Fighter — EZ Built ! 


75c 


New Kit offered for first time! Looks like 


real army fighter with brown fuselage, 


orange wings—and flies 1200 feet! Takes 
off ground—sepirals gracefully, glides to 
perfect 3-point landing Hurry! Be first POST-PAID 


The Pursuit—Glider 
Complete 


in your neighborhood to build and fly 
included FREE! Comes packed in beautiful box 
kit: only 75¢ postpaid! Order! 

KIT CONTENTS: Stamped ribs and bulkheads, spec. pai 
noseblock, celluloid wheels, sized bal. strips, strip bamboo 
all wire parte Army colors Japanese tissue, body insignia 
sandpaper, banana oil, cement, bal. prop block, full-size 
drawing, instructions, rubber 


DART Flies 


2640 Feet! 
$4 00 


motor. 


How you'll 
thrill fying this 
bia, beautiful 
plane — how 
your friends will Post-Paid 
envy you! Glider comes free with 
Dart. Complete kit comes in strong, 
colored box, only $1 postpaid (worth 
$2.25 Order! 
KIT CONTENTS: Printed bal parts, wing and body insignia 
sandpaper, reed, bal. body strips, strip bamileoo, bal. wing 
spar, all wire parts, bal. headrest and nosepiece, bal. prop 
blank, celluloid wheels, cement, banana oil, full-sive drawing 
instructions, Japanese tiaane, rubber motor 
Free Gliders, all 3 kits individually 2? 

packed. Act now and save money ; 

Biggest bargain ever! Thousands Post-paid 
buying high quality, low-cost Comet planes. All guar 
anteed! ORDER NOW before we withdraw Special 


$2 Offer! Canadians, send l5c per kit extra. Every 
». D.—Giant Catalog 5c extra. Order— 








Kits, Each in Own Box 


Send only $2. We'll ship you, pre- 
paid, Dart, Pursuit, Dipper and 3 











Use This Coupon NOW for 
SPECIAL FAST SERVICE! 


COMET MODEL AIRPLANE & SUPPLY CO., | 
Dept. A-6-2, 3114 Harrison Street, Chicago, Illinois 
Please send me post-paid merchandise | have checked 
as payment in full 


below. I enclose $ 


| You are to include Free of extra charge, | sling-shot Glider | 
for eacn Kit ordered. 
| O Dipper O Pursuit O Dart OANS O Catalog | 


(Print Name and Address clearly) 


Name 


State 
WRITE on letterhead 


City 
DEALERS! 


! 
St. & No. | 


CLUBS! 




































































































LOOK  xow 
FELLOWS 99 


Featherweight 
Motor for Model Air- CENTS 
planes Boats 


Air Motor, kit only, all 
bent, formed and 

. Teady to easem- 

$0.99 











Air container, kit. wire 10c 

including | all MODEL PLANE PLANS 
-$2.95 5 £.-5, Stinson, Fokker Tri- 

plane, Fokker Amph 8. P 


MODEL AVIATOR 4. D. Bosing, ” 
PRODUCTS Ansaldo, Travelair, 


Nieuport, Aibatross, 
3335 Eastwood Avenue “loster Ail Amer. Rocket. 
Dept. 13 Chi Catalog and 1 Plan 

aed ©@E° DeanlersWrite for Discounts. 














BELLANCA 


FLYING MODEL 
KITS 














20” Wing Span 


HESE models represent 

the best in fine model 
design. The marvelous simplicity of their c« 
together with the beautiful detail and smart, unusual 
lines, exceeded even our own expectations. Once more 
our engineers produced two models that are simply 
beyond our power to describe. Each kit contains all 
parts and materials for either an exact scale-reduction 
model or a flying-scale model, and the expertly drawn 
plans and complete building directions show you every 
detail of construction for either type of model 


@ the AIRBUS 


as a scale reduction model, it is one you will be proud 
to own and exhibit. Its unusual lines give it a powerful 
appeal for the most expert craftsman 
enough in construction that even the beginner can build 
it without trouble. Built as a flying model, it will dis 
tinguish itself for ite beautiful and realistic appearance 


in flight. 
$ 00 Postage 
Complete Kit 900 og 


the SKYROCKET @ 


is a knockout when you see it in flight With it 

wing span, its trim rakish lines, and all-o bright = 
finish. It is a ren! masterpiece 

It has been tested by our factory $ 50 
experts, and found to be a capable 15° 

and consistent flyer, often flying well 

over 200 feet. 





»nstruction 









Postage 26c 











Patented 


PROPELLERS 


ALUMINUM ADJUSTABLE PITCH 
Propellers for Flying or Scale Models 
8-in. dia, 35c 10-in. dia. 50 
Shaft bearing and hanger for about 25c 
3 Bladed Adj. Props with Shaft and Bearing 
8-in. dia, 85e 10-in. dia. $1.00 
8 


\ ———{_ J 
- 2-in. D. O. X. Propeller With 
. Spinner 
2 bladed 10¢ each $1.00 doz 


4 bladed 10¢ each $1.00 doz 
Postage 3c on one or dozen 
Scale Model Die-Cast Propellers with shaft 


and bushing 
314" dia. (Hawk Type 


spinner. 35e¢ 
614" dia Hawk Ty 
spinne 75¢ 
3" dia ‘Standard Steei 
Type.. 35e ff 
P 6%" dia. Standard Steel 
’ Type.... 75¢ 
8” dia. 3-bladed with 





spinner..... 75c 


DIE CAST DUMMY 
OTORS 


114° dia.7 — with prop. .$1.00 
1” dia. 9 cylinders 50c 
Postage on any above propellers Sc each. 
Send 10c for New Catalogue, just off the press 
Largest Assortment Models and Supplies in the World 





Selley Mfg. Co.,Inc.1?7°f.Sziss 4"" 
es 
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Avoiding Accidents 
(Continued from page 358) 











The Department’s requirements are 
somewhat stringent, but not unreason- 
ably so. They are designed to produce, 
with a maximum of safety, pilots capa- 
ble of passing the examinations for li- 
censes issued by the Aeronautics 
Branch. A school, to keep its rating, 
must maintain a standard of instruc- 
tion to assure that nine out of ten 
graduates who apply for license will 
satisfactorily pass the Department of 
Commerce tests. 

Approved flying schools are rated as 
(1) private pilot’s flying school, (2) 
limited commercial pilot’s flying school 
and (3) transport pilot’s flying school, 
depending upon the type of license for 
which its graduates are to apply. 

Ground schools are similarly rated. 
The certificate of approval remains in 
force for one year. During this period 
a thorough inspection may be made of 
the school at any time by the Depart- 
ment of Commerce to insure the main- 
tenance of the required standards. 

All planes used for flight instruc- 
tion must be planes licensed for that 
purpose by the Department of Com- 
merce. The flying field must be of ade- 
quate size, the minimum being one hav- 
ing 2,000 feet of effective landing area 
in all directions. 

The danger of collision is minimized 
by prohibiting the number of planes 
engaged in instruction from any field 
to exceed ten planes per hundred acres 
at any one time. Thus students are 
able to give one another a wide berth 
in taking-off, landing and in maneuver- 
ing over the field. 


SPECIALS 








1/32x2x36" balsa, 7 for 25c Hakone tissue — Red 
1/16x2x36" balsa, 6 for 25 White, Blue, Brown, Green 
1/8x2x36" balsa, 5 for 25c and Orange 3 sheets for 10¢ 
2x4x36" balsa 45c 1/32 aq. rubber 75’ 10c 
2x6x36" balsa 75c 3/64 eq. rubber 50’ 1k 
3/8x1/2x5" balsa, Sfor 5c 3/32 flat rubber 40’ 10c 
1/2x3/4x5" balsa, 7 for 5c 1/8 flat rubber 35’ 10« 


Add 10c postage Discount to Dealers and Clube 
Send 2c stamp for price list 


DALLAIRE MODEL AIRCRAFT CO. 
10140 Crocuslawn Ave. Detroit, Michigan 
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Class-room and ground course facili- 
ties are carefully regulated. Construc- 
tion, maintenance and repair of modern 
type airplanes and engines, giving the 
pilot an intimate knowledge of his ma- 
chine, is required for the higher li- 
censes. A thorough understanding of 
the Air Commerce Regulations, air 
traffic rules and of navigation and me- 
teorology is also compulsory. 


HE minimum requirements for solo 

flying, and for dual and check time, 
insure the student’s progress along 
proper lines. 

Instruction in the handling of an air- 
plane entails certain psychological 
aspects that cannot be passed over 
lightly. The student flyer presents pe- 
culiar problems which must be ana- 
lyzed and met. The Department recog- 
nizes this fact, and in licensing instruc- 
tors requires that they be able to pass 
rigid tests. They must not only be 
thoroughly proficient and experienced 
in their work, but must possess the 
ability to impart their knowledge. 

One vitally necessary regulation is 
that pertaining to spin instruction. It 
requires that all students shall be given 
instruction in the recovery from stalls 
and spins prior to first solo. 

The number of flying students has 
increased enormously during the past 
year. The Department of Commerce 
has issued 14,267 student permits, a 
number almost as great as the total 
number of licensed pilots. Of these 
students only 400 are receiving instruc- 
tion in approved schools. 

It is time that widespread state leg- 
islation was enacted to protect student 
pilots from the menace of the incom- 
petent operator. 

When properly given, flying instruc- 
tions are no more dangerous than driv- 
ing an automobile. Therefore, the stu- 
dent in an approved school may look 
forward with confidence to many happy 
landings. 

END 





‘PIONEER MODELS 





Complete 
Line of 
Scale 
Models, 
Scientific 
Models, 
and 
Supplies 

















Send 
5¢ 
Coin 
For 
Catalog 
P-5 











Benny Howard's Famous Racer — A Kit for $1.50 


As in all Pioneer kit models, this one not only faithfully reproduces the fastest 90 horse 
power airplane in the "Fn but makes a model of exceptional flying qualities and duration 


Wing span 22 in., wt 


os., duration 87 seconds. 


This model has won more big-city 


flying scale model contests than any model we have heard of—Celluloid wheels, all metal 
parts formed, full size layouts and instructions, all material cut to dimension a 


“blanked” out. 


Easy to build and easy to fly. 


TESS MOORMAN. ..cccccvccses $1.50 


Send 5c Coin for new catalog P-6, of famous kits and supplies 


Pioneer Model Airplane Supply Co. 


Champaign, Ill. 
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National Museum 
(Continued from page 354) 











which made the first east to west cross- 
ing of the Atlantic ocean from Baldon- 
nel, Ireland, to Greenely Island off New- 


foundland, in charge of Barron von 
Huenefeld, Capt. Koehl and Col. Fitz- 
maurice in 1928. 

The Langley plane always will re- 
main a source of attraction. This 
also is suspended from the ceiling, 


spreading its clumsy wings, reminiscent 


of batwings, over the heads of the 
curious. Ungainly and with futile- 
seeming propellers made of canvas, 


the Langley plane, nevertheless, dem- 
onstrated in 1906 that a heavier-than- 
air kite could fly. 


The Wright plane which the United 
States Army purchased in 1909 is 
there. It was the first plane ever 
bought by any government in the 


forerunner of the great air 
armadas of the universe. 


Among the 


world, the 


gliders are a Lilienthal 


glider dated 1894; the William H. Mar- 
tin glider of 1909 and the glider in 
which Capt. Frank M. Hawks crossed 
the continent in 1930. 

In the building is the hull of the 
NC-4. Too large to permit the wings 
to be housed, only the hull, which is 


as large as one of the ships in which 


Columbus crossed the ocean in 1492, is 
there. 

The plane in which Capt. St. Clair 
Street made a 9,000-mile flight from 
Mitchell Field, Long Island, to Nome, 


World’s Lowest Prices 


Beware of Imitators! We have been closely 
copied by a new company. We have in no way 
any connection with theme 

Kits: 


75c each, any 3 for $2.00 
Stinsor 


g model). The fol- 
dels: Fokker D-VIIT and 


Detroiter (a 
15-in. flying m 
Nieuport Scout, D. H 








lowing are 


lriplane ricer Moth, Sop- 
with Camel, Albertross D-III, S E 5 Scout, Ansaldo, 
Boeing P.12 B, Travelair Mystery (Texaco 13) 
Spad, Stinson City of Chicag« Plans for 15-in 
models 10c each, 3 for 25c. Kits come complete 
with celluloid wheels, colored tissue, insignia, etc. 

Dummy Motors, 1% in. di., 9 eyl., 17c eac h; 3in 
di., 30c each. Coulings 22c eacl Pants 2c pair. 
Large Pants for 17% in. wheel 28c pair. Small Pants 
for lin. and %in. di. wheel 15c pair. Celluloid Wheels, 
4% in. di., 2 pair 9c; Lin. di., 7c pr. 1% in. di, 9c pr 
1% in. di., 13¢ pr. 3% in. di., 28e pr 

Washers, 2 doz. 3c, large or small 

Colored dope, 2 oz. can Il¢ Special colored dope | oz 

Red, blue, white, cream, black, gold, alumi 


l3c. ¢ olo ~ 


brown, orange, pink, grey, olive drab, purple 





ri wu Noid : 





Cemer 2 vz. can, Ile; 1 pt 75¢ 
Jap tissue, 3 sheets 7c (red, white, blue, orange, green, 
brown 
Dope, Acetone Banana Ol! same price), 2 oz. 7c 
ng Wire No. 4, 5, 6, 8, 10, 12, 14, 16, 18, 10 ¢ 
A new fresh stock 1/32 sq., 50 ft. 7c 
Lic 1/16 flat, 50 ft. 15e: 1/8 flat, 50 ft 
50 ft. 20¢ 
i sq., 4 pieces le; Winders, 30¢ each 
Reed, 1/32, 3/64, 1/16 in. di., 5 ft. 3e 
1 hrust bearings, large or small, 
l6e dozen Scrap Kit 8, $1.00 value, 25 or 50c. 
SUPER “A* GRADE BALSA WOOD 
20 in. lengths only 
1/64 x2 for 9c } 1/32 x 1/16 for 5c 
1/32 x 2 9 1/16 x 1/16 16 for 5e¢ 
1/20 x 2 5 for 9% 1/16 x 1/8 16 for 5c 
1/16 x 2 5 for 1/8x 1/8 16 for 5e 
3/32 x 2 4 for 9c 1/8x1/4 16 for 12¢ 
1/8 x2 4 for 13¢ 1/4x1/2 lfor 2c 
y et 2 for lle 1/2x1/2 l for 4c 
x 2 for 13c 1/2x1 lfor 7c 
F R E E! 50 ft. rubber with your first order 
over $1.00 (Special for May only) 
IMPORT ORDERING INSTRUCTIONS 


15c packing and postage charge 
orders. Send 2c stamp for price list 
write for discounts list. 
Woburn Model Airplane Shop 


19 Belmont St. Woburn, Mass. 


must accompany all 
Dealers and Clubs 
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Alaska, and back, is in the exhibit, and 
the Chicago, the plane in which Capt. 
L. H. Smith circumnavigated the globe 
for the first time in 1924, also is shown 

Some fighting planes are there, too, 
notably a German Fokker captured at 
Verdun, two days before the Armistice, 
by Capt. A. H. McLanahan of the 95th 
Aero squadron. It is battered and 
patched and camouflaged and dec- 
orated with the figure of a kicking 
mule. A French Spad in which Lieuts. 
Brook and Jones gained seven air vic- 
tories is in the collection. 

Here we find, also, the original Ber- 
liner helicopter and the first Pitcairn 
Autogiro. 

While most of 


the exhibit relates to 








391 


heavier-than-air craft, the balloon is 
not neglected. Relics include original 
parts of the observation balloons which 
Prof. T. S. C. Lowe used in the Civil 
war. There is the basket of the balloon 
in which Capt. Hawthorne Gray in 1927 
made the then world’s altitude record 
of 42,470 feet. 

A fragment of patched cloth is 
the balloon used for observation 
poses by the Confederates in the Civil 
war. The women of Richmond, Va., 
contributed their silk dresses to make 
the bag, which, when finished, resem- 
bled an old fashioned crazy quilt. Three 
different pieces of silk are contained 
in the fragment in the National 
Museum. 


from 
pur- 


END 








“WE DID IT! ~ 


. they all said it couldn’t be done... but here’s PROOF: 
KELLETT 


e FLYING 
‘Saeeaeia. 


ALL 
OUR 
KITS 
ARE 
SENT 
POST 
PAID 








Model Supplies at 
World’s Lowest Prices 


Scientific Balea 





AUTOGIRO 


24” ROTOR SPAN 


Hund-eds of boys af ove 
the country are now build 


ing this Autogiro. A perfect 
fiying scale model at a pop 
ular price, which is guaran 

teed to fly when properly 
constructed from our copy 

righted plans. Wil! fy from 
200 to 500 feet. Rotors are 


NOT powered, but work 
the same as the original 
Autosiro iotating while 


fiying Complete kit in 
cludes full size plans and 
instructions, with all ribs 
wing tips, bulk heada, et¢ 

stamped on sheet balsa, and 
everything else required to 


36” lengths make a complete flying 
1/16 x 1/16 . le 8 for Se Autogiro 
1/16 x 1/8 le 7 for 5« 
32 x 3/32.... le 6 for 5« 2 FOOT 
1/8 2 8. i 6 for 5e GEE BEE Sportster D WINGSPAN ad 
eet Balsa 


36” lengths 


1/32 x2 a 1/16x3 & 
1/32x3 S« : 8x2 fe 
1/16 x2 4x2 10c¢ 
P. opeller ‘Blocks 
4 Sx i/2x%5 « 
1/225/8x6 3 for 5« 
5/8*x : x5 2 for 5e« 
ixl 8x12 Ye 
Thrust Bearings 
025 and .035 hole each 2« 
Acetone 
Large 2 oz. can 10 
Colored Dope 
Large 2 02. can 1 2c 
Banana Oil 
Large 2 oz. can 10« 
Colorless Cement 
Large 2 oz. can 16 


Model Cement 
(Amber color 
Large 2 oz. can l6c 
Japanese Tissue 
For the « ommer« ial ship. 


Sheet 2054” x 24 Se 
Scale Ly gg Tissue 
Sheet 21” 2 for 5« 


Double-Geared Winders 
Kach 20c 
Scientific Rubber 

045 sq., 1/16 flat, 3/32 flat, 
and 1/8 flat 3 ft. for le 





Fokker Triplane Spad Chaseuir 






Complete in every 
size working drawings and, detailed instruc- 
tions. 


The famous plane used by 
Livingston and Omlle in the 
National Air Race victories 
The most complete kit 
offered today 
everything to make a com- 
plete Gee Bee flying model, 
including full size plans and 
all parts clearly printed on 


Contains 


4 25 


balsa 





Postpaid 


M ONOCOUPE-110-wixésran e 


A perfect reproduction of 
the record-breaking Mono 
Perfectly 
graceful, sturdy and easy to 


coupe balanced 


build Kit includes full size 
Plans, necessary parts 
clearly printed on balsa 


and ever 


4 25 
Postpaid 


ything to complete 
the model 


99c 


detail, including full 


Each Kit 
Postpaid 


Easy to build and guaranteed to fly 





Lockheod kheed Vega 


SES British Pursuit 














When ordering sup- Send for PLANS [Pay us a visit at our 
plies, = 1Se to all latest for 1 ~m factory and see free 
orders to $1.50; 1932 Gee Bee, demonstration of 

above $1. “30 add 10%. giant folder, or Monocoupe IKELLETT AUTOGIRO. 














Remit by 
check, postal 
Or express 
money order 


277 HALSEY ST. 


WORLD'S LARGEST MANUFACTURER OF MODEL 


SCIENTIFIC MODEL 


AIRPLANE co. 


(DEPT. P6) WARK, N. J. 
AIRPLANE KITS AND 8U ms EXC LUSIVELY 
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Amateur Aviation 
(Continued from page 362) 








go ahead and become familiar with 
aviation, in their own way, they would 
become the buyers, engineers, and 
manufacturers of tomorrow. Further 
than that, they would become the very 
backbone of the next war in the air. 
No matter how you look at it, the 
country is bound to lose under the 
present conditions. 

There are two ways in which this 
matter could be made satisfactory to 
all. The simplest would be for the 
Department of Commerce to establish 
a special class license, covering this 








When You build 


model planes and 
gliders, use Air 


Seal Balsa Wood 





Commercial builders 
use Air Seal Balsa 
Wood—it is the light- 
est wood known, yet 
weight for weight strong 
as Spruce. We have 
Balsa Wood pieces cut 
in special width for the 
builder of model planes 
and gliders. Prices as 
below. 


Special Prices Postpaid 
Length Width Thickness 


36” 2” 2’ $0.30 
36” 6” i 1.00 
36” 6” 4" 30 
36” 6” ly” 30 


Prices on other sizes in quantily 
furnished on request 





THE 
FLEISCHMANN 
TRANS. CO. 


Balsa Boz Dept. 
595 Madison Ave. New York City 


Chicago, Ill. 
327 So. LaSalle St. 


San PS emg Calif. 
245 llth St. 


Booklet and Tractor Plans 
10c Postpaid 
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type plane. It could limit the horse 
power to fifty, the wing loading to 
four or four and a half pounds per 
square foot and demand that all such 
ships be for pilots only. When finished 
it could be given a static and flight 
test by an inspector and licensed for 
flight from private fields only. Pilots, 
of course, must have a license. This is 
certainly not asking very much. 

If this is out of the question, and it 
probably is, the separate states should 
make a similar regulation. The so- 
called “Oregon System” could well 
serve as a pattern for all. Under this 
system all commercial flying must 
meet Federal regulations. Private 
flying is under control of the State 
Board of Aeronautics. If an individual 
builds an airplane he simply notifies 
the state. 

It might be interesting to know that 
during the past several years there has 
been but one fatal accident due to a 
light plane crash. This simply proves 
that anyone with sense enough to ob- 
tain a pilot’s license, and to design 
and build an airplane, has sense enough 
to value his own neck. We must all 
work together if every state is to have 
an “Oregon System”, or one similar 
to it. 

END 





Steam Turbines 
(Continued from page 372) 





running at 10,000 R.P.M., it is not 
likely that the gyrostatic force would 
be much more than twice that of a 
nine-foot propeller turning at 1,600 
R.P.M. If such would be the case in 
practice, then it could be easily dis- 
posed of by placing the rotor in oppo- 
sition to the propeller to which it is 
connected. 

In respect to the matter of vibra- 


| tion, there can be no argument against 
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the superior running qualities of a tur- 
bine with only a single rotating part. 
There are no reciprocating parts to 
cause endless complicated harmonics, 
and once in balance, the rotor always 
remains in balance under all operating 
conditions, which is far from being the 
case with a reciprocating type. Vi- 
bration is banished, and, together with 
it, noises disappear. There is no noise 
from the exhaust nor is there propeller 
“flutter” due to the pounding of pis- 
tons and similar variations in the driv- 
ing torque. 

It is of interest and importance to 
note the increased efficiency due to 
torque uniformity. With reciprocating 
engines of any type, either steam or 
gasoline, the application of power to 
the crankshaft is intermittent and 
there are pronounced pulsations during 
each revolution. This is true even 
with the degree of “overlap” afforded 
by increasing the number of cylinders 
to eight or twelve. During each mo- 
mentary speed decrease and increase, 
there is a loss of driving torque which 
in turn means that there is a loss of 
propeller efficiency. 

The torque of the steam turbine, 
being absolutely free from pulsations, 
improves the overall performance by 
just this amount. In the same way, 
the propeller and its hub are freed 
from the stresses induced by the steady 
hammering of the pistons, and again 
this is a safety measure of no smal} 
proportion. 

As pointed out in a former article 
on steam engines, it is possible to burn 
any class of fuel under a steam boiler. 
In fact, cheap oils that are too heavy 
and viscuous to burn in the cylinders 
of a Diesel engine are very easily 
burned in a steam boiler. Again, oils 
and tars that cannot be ignited in the 
open air with a match are easily 
burned in the furnace of a steam 
boiler, and once more we have a safety 
factor in favor of the steam plant. 

END 




















































Build Three Famous Pursuit Ships! 


Here are the most complete Kits on the market to 
build the famous SOPWITH CAMEL (above), 
NIEUPORT SCOUT, Wing span—13\ inches, and 
the FOKKER D.-7, wing span—15 inches. They are all 
in perfect proportion with each other. Kits contain 
stamped parts, wire parts, easy-to-make props, insignia 
full-size plans, etc. All very excelient fliers, none better’ 
ecaaie KIT FOR SOPWITH CAMEL OR 

EUPORT—$1.25 POST-PA 
CAMEL "on NIEUPORT PLANS 4 EACH 
COMPIL rly KIT FOR FOKKER D-7— 
LY $1.50 POST-PAID 
FOKKER D-7 PLANS—30c 
ALL THREE KITS PACKED TOGETHER—$3.50 







































FREE!—With all orders for Kits until June 30 we will 
give a free full-size plan for a fiying-ecale model of a 
famous ship. such as GEE-BEE, LAIRD SUPER- 









SOLUTION, etc. Cut out this ad and mail with your 
order for free plan. 

REMIT BY MONEY ORDER ONLY. NO C.O.D.'8 
SEND 5c COIN FOR ILLUSTRATED PRICE LIST 
SKI-HI MODEL AIRCRAFTERS 
Sunrise Gardens, Lynbrook, L. I., N. Y. 

























Target Practice 
(Continued from page 370) 








But we are talking about the front 
cover. Notice the target, in the midst 
of the exploding shells. It is a large 
wind sock from twelve to fifteen feet 
long. Our artist tried to show it more 
as it really appears when the shells are 
bursting, but the idea did not work. 
There would not have been enough of 
the target left to identify. 

Some of our readers will be thinking 
that the pilot in the towing ship is “on 
the spot”. He is in very little danger, 
for the towing cable is over a thousand 
feet long. The exploding area around 
the target is only about five hundred 
feet in diameter, so the pilot is practi- 
cally safe. When practice work first 
begun, however, the cable had to be a 
good deal longer. 

Dodging, twisting, diving, zooming, 
the wind-sock target imitates the 
movements of an enemy plane. 

END 
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12 TYPES 


Piteairn AutoGiro 


Laird Super Solution 


British 8. E. 5 












































CONSTRUCTION KITS FOR y 


Miniature 
Replica Models 


Solid Balsa, Hand Carved Miniature Dupli- 
cates of Famous Peace and War Planes 


Here’s just the thing to put up in your room or den. 
The most beautiful little Models you ever saw ; perfect 
copies of real ships with all the details copied exactly 
and colored and decorated like the big ones. 

Fuselages are carved from solid blocks of balsa; 
wings, tail assembly and other parts made from sheet 
balsa. Each one complete in a dandy Kit containing 
everything needed: Balsa blocks; Sheet Balsa with 
printed outline diagrams for wings, tail assembly, land- 
ing gear, dummy motors, pants and such parts; wood 
wheels; finished aluminum props; coloring and decor- 
ating materials; cement; sandpaper and full size, 
three-view drawings with complete instructions. You 
can’t go wrong in making these Models! 


Pick Yours From These 


12 Fine Models: 
Any 2 Kits 


for 65¢ . 


POSTPAID 


Any 6 Kits 
for 3] 


POSTPAID Nieuport Biplane 


] Send 5c for 
| NEW 
Catalog 


Just off the press! 
Lists hundreds of 
items for model build- 
ers, all at new low 
prices Send 5c now 
and get your copy. 





DeHavilland Biplane 


GeeBee Sportster 





Here’s Triple Value for One Price 
in IDEAL 3-in-1 COMBINATION SETS! 


Three, Big, 15-in. Flying Models of Popular Ships in each Kit, all ready for you to start build- 
ing. Kits contain every item needed, including Balsa, Bamboo, Jap Tissue, Stamped Ribs, Fresh 
Rubber, Finished Wire Fittings, Propellers, Cement, Dope, and Full Size Plans with detailed 
Instructions. 

KIT No. 2 KIT No. 3 


Lockheed Vega Spad 
Fokker D-7 Vought Corsair 
Waco Taper Wing Lockheed Sirius 


Complete Kit $ 1 65 


of 3 Models 
Postpaid 


KIT No 1 
Ideal Bocing 
Army Falcon 

Travelair 





Send your order 
now and get 
started on your 
favorite ships. 


IDEAL AEROPLANE & SUPPLY CO., Inc. 


IDEAL means a square DEAL 








LOCKHEED SIRIUS 





VOUGHT CORSAIR 22-26 West 19th Street . New York, N. Y. 
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Comeback of Jerry Donahue 


(Continued from page 374) 








about eight hundred. The ship quiv- 
ered, then whipped over and plunged 
down along the line of its ascent. With 
bated breath we awaited the crash. 


HERE was no crash. Just above 

the grass, Jerry leveled her off and 
began climbing. Sighs of relief were 
premature, however, for the next num- 
ber on the program would have been a 
series of wingovers had a sane pilot 
been at the controls. In this case they 
were vertical side-slips, one wing 
straight up, then a sickening dip and 
the other one raised—then repeat. 

Suddenly, Jerry sent the ship hur- 
tling toward us in the steepest kind of 
power dive, apparently intending to 
bury the engine in the ground. But 
no! He leveled off with a fair margin, 
bellied the stick and tried a loop. It 
failed flat at the top and the next ma- 
neuver looked like an Immelmann turn. 
It failed also, and she went into a spin. 
It looked like the end, but Jerry righted 
his ship in some occult fashion, coming 
out of it upside down. 

In this position he made a complete 
and perfect bank, but in trying to right 
the plane, he started what resembled 
an outside loop. He made about half 
of it. Then, to our intense relief, he 
seemed to get entire control and leveled 
off for straight flight. 

By this time, the other flyers were 
circling around him like a flock of an- 
gry birds. I went aloft and signalled 
them into formation, hoping to lure 
Jerry down with us. 

The trick worked. Flying in a per- 
fect V, with three ships ahead, Jerry 
stayed in line like a veteran—and to 





my utter amazement—made a perfect 
landing. 


UT after he taxied to a neat stop 

on the line, Jerry remained in the 
cockpit as though in a trance while we 
helped a hysterical girl and her very 
sick escort to the ground. We went 
after him then with a storm of abuse, 
but the man who answered us was not 
the half-witted Jerry we knew. He in- 
sisted that he was a transport pilot and 
that he remembered nothing of the Old- 
ham Airport until he found himself 
flying in formation with us. 

And so it turned out. He had done 
most of his flying in South America 
and had returned to the States for a 
vacation. Then he must have received 
a head injury in some kind of accident 
that caused him to forget everything 
except his name and a vague feeling 
that he should be able to fly. The bump 
he got in the parachute drop must have 
started restoration of his normal 
thought processes and the wild stunts 
he had performed were flashes from his 
flying experience. 

Jerry (of course that is not his real 
name) is still flying and is rated one 
of the best in the business. 

END 








Hailstones 
(Continued from page 350) 





only 10 to 15 minutes in one place. 
Why these spectacular storms attack 
only strips of country less than a mile 
wide and about 200 miles long, trav- 
eling at a speed of from 20 to 25 miles 
an hour, science has failed to fathom 
during centuries of research. Just an- 
other one of those secrets of nature 
which have defied solution. 








They are 


instruction. 
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| THE GREATEST OF SPORTS IS 


ia GLIDING 


and MEAD GLIDERS stand alone. 


SAFE—300,000 flights without an injury. 
SIMPLE—successfully assembled by novices the world over. 
EFFICIENT—compare their performance with any other. 
ECONOMICAL—complete Kits as low as $79.00 

EASY TO BUILD—every part has its own number. 

EASY TO FLY—thousands have learned to fly them without 


For years the supremacy of MEAD GLIDERS has been 
a FACT—not a boast. 
the far corners of the earth, and their performance has brought 
enthusiastic praise from every owner. 
detail and simplification of the assembly work has made the 
1932 MEAD GLIDER KITS the greatest value ever offered. 
Purchased in Progressive Groups, the cost may be spread over 
any length of time which suits your convenience. 
started for $13.50. 


Their popularity has carried them to 


Constant refinement of 


You can get 


GLIDER SUPPLIES 


In addition to our regular Kits, we carry a complete line of 
Glider Supplies and parts, from Spruce to Sewing Needles. 
Our illustrated catalog and price lists will interest you. 
cents brings it by return mail. 


MEAD GLIDERS 


Ten 


12 S. Market St. Chicago, Illinois 


Fantastic tales have been told of 
gargantuan hailstones, some as large 
as the mouth of a hogshead, others ri- 
valing the proportions of a 6-foot push- 
ball. Masses of molten ice—the visible 
remains of the fleeting storm—have 
unquestionably been found, but, with- 
out exception, they have been amalga- 
mations of many hail stones instead of 
individual specimens. 

The U. S. Weather Bureau reports 
the record hail stones, in meteorological 
history, as ranging from 5 to 6 inches 
in diameter. When you hear these fan- 
tastic stories about hailstones “as big 
as elephants”, you can catalogue them 
forthwith as pure spun fiction. 

Hail is formed when the turbulent 
uprushing air, racing at airplane speed 
towards upper cloudland, carries drops 
of water to altitudes where they freeze. 
A strange game of “up and down” 
then ensues. The fluctuating air cur- 
rents allow the congealed drops to fall 
to elevations where more water is de- 
posited over them. Then they are shot 
up again in the violent air stream to 
the latitude of snow and icicles. While 
this phenomenon continues, the hail 
stone grows in size, being made up of 
alternations of snow and frozen water. 

When the uprush of air by convec- 
tion ceases, due to the diminution in 
temperature contrast, the hail stones, 
which are heavier than the supporting 
air, catapult to earth, destroying crops, 
shredding ornamental foliage, break- 
ing window glass and skylights, and 
generally causing costly damage. 

In the spring and early summer, in 
the latitude of Washington, D. C., and 
with normal earth temperature about 
70°F., atmospheric moisture has to be 
elevated to a point 1% miles above the 
ground in order to freeze and form hail. 
Under midsummer conditions, the 
water drops would have to be blown 
as high as two miles up in order to 
form hail. 

Hail is unknown in the tropical and 
semitropical regions because the mois- 
ture would have to be elevated to such 
high altitudes in order to freeze that 
the hail stones would subsequently melt 
before they could reach the ground in 
their long trip from the empire of the 
clouds. 

Pilots should not intentionally fly to- 
ward thunderstorms. The danger of 
hail is too great. Even fog is not as 
dangerous as is hail. The former, of 
course, will blind the pilot but will not 
necessarily injure him nor the ship. 

Hail, on the other hand, falling with 
the speed of a bullet can ruin a ship. 
It riddles the fabric, stripping it from 
the wings in streamers, and plywood is 
little better. The propellers take even 
more punishment. A wooden prop will 
quickly splinter and fly to pieces, while 
a metal blade will be so badly bent as 
to need replacement. 

It is not uncommon for the control 
wires to be broken, especially if they 
are under extra strain or have a weak 
spot. These failures combined, or even 
singly, are sure to bring the plane 
down to earth, possibly out of control. 

END 
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‘My Answer is¥ ESV 
“Valta Maden 


HERBE’S more than that! There’s a better job and a better 

future for YOU in Aviation than in any other industry. The 

reason is this: Aviation is just beginning its period of BIG 
GROWTH. Aviation today is where radio was a few years ago, It’s 
where the automobile industry was about fifteen years ago. 


Aviation is going to be America’s next gigantic industry. And if you 
get into it now—on the “ground floor,” so to speak—YOU can grow 
as aviation grows. 


\ lot of men saw their opportunity in radio when it was young. They 
got in early and literally ‘‘cleaned up.” Today thousands of those 
‘early birds” of radio are wealthy. 


The same was true of the automobile industry. It was the men who 
got in ‘‘on the ground floor’ who made the biggest successes. 


That’s the kind of chance you have in Aviation today. During the 
next few vears Aviation is going to pick its bosses, its high-priced 
specialists, its leaders and executives. And you—by looking ahead 
and acting ahead—can be one of them. 


What is more, to fit yourself for an important place in Aviation—to 
qualify as a specialist in any one of its many highly paid branches—it 
isn’t necessary for you to leave your home, give up your present job 


or invest a lot of money. 


Instead, if you'll give me just a part of your spare time during the 
next few months, I’ll give you just the kind of training that will 
qualify you for a real job at a real salary. 


’ll do even more! I'll actually help you get a job. As one of my 
students, you will receive the FREE Assistance of my Employment 
Department. I’m getting calls from transport companies, airports, 
airplane manufacturers and large corporations who have their own 
planes—asking for trained men to fill ‘‘ground jobs” and ‘‘flying 
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Hinton 


was the pilot of the 
famous NC-4, the 
very first plane to fly 
across the Atlantic; 
first to fly from North 
to South America; 
first to fly over the 

waters of the 
Amazon River. Dur- 
ing the War he was 
one of the crack fly- 
ing instructors for 
the Navy 


Today, through a re- 
markable course of 
practical training, 
backed up by a highly 
efficient Employment 
Service, he gives you 
the knowledge you 
need to succeed in 
ANY branch of Com- 
mercial Aviation. If 
you are eighteen, 
years of age. or older 
send NOW fora 
FREE copy of his 
book, “‘Wings of Op- 
portunity”. 





kind of job and what kind of future Commercial Aviation offers ME. 


| Name 


| Address 


| City 
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Walter 











Rush to Washington/, 


Washington, D. C. 


| Send my FREE copy of *‘Wings of Opportunity.” 
' 
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Get My FREE Book! 


I have an idea that the only reason I’m not train- 
ing YOU right now—just as I'm training 
hundreds of other ambitious men who don't pro- 
pose to let this chance of a lifetime get away from 
them—is because you haven't begun to appre- 
ciate what a tremendous opportunity Aviation 
offers you, and how easily, quickly and inexpen- 
sively you CAN GET READY FOR IT 


If that’s so, I want you to have a copy of my book, 
**Wings of Opportunity.’’ You'll find it crammed 
with interesting FACTS, that are vital to YOUR 
FUTURE 


Before you tell yourself that there isn't any 
sensible, practical, EASY way for you to get into 
Commercial Aviation—and get into it with the 
RIGHT FOOT FORWARD—tead this book 


Before you decide to sit by and let Aviation grow 


up WITHOUT you—clip that coupon and tell 
me where to send YOUR COPY 


AVIATION INSTITUTE 
OF U.S. A., Inc. 


WALTER HINTON, President 


1115 Connecticut Ave., Washington, D. C. 





| Walter, Hinton, President 736-N | 
Aviation Institute of U.S. A., Inc., 
1115 Connecticut Avenue, N. W. | 


I'd like to know what | 


. Age 
(Must be over 18) | 
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Purcell 
(Continued from page 364) 








A rather well known Pacific Coast 
pilot was bringing a Robin into a 
Northern California port one evening 
last year. This was a strange port to 
the pilot and from the air he put the 
O. K. on the field and started in: Yeah 
Bo. This same pilot must have taken 
a short nap between the time he cut the 
gun for the landing and the time he 
“landed”. The Robin had an old O X 
power plant on the nose. As the wires 
loomed up ahead of him, he grabbed 
the throttle and tried to pour it to her, 
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but the O X said, “I ain’t a-gunna do 
it,” and conked out, leaving Mr. Pilot 
in a tough spot. 

As I said before, Mr. Pilot was an 
old timer and knew the landing speed 
of a Robin like nobody’s business. He 
knew he just had one chance and that 
was to sit down on top of the wires. 
Clearing them was impossible at that 
speed. With the aid of a little “fish 
tailing” he put her down on the power 
lines, about six of them. Well, there 
he was, about one hundred feet in the 
air and between two big power towers. 
He afterwards said that he would have 
tried to walk the wires up to one of 
the poles but he couldn’t remember 





General View of Roosevelt Field 





When you take up Aviation... 





make sure of the finest training 


HETHER it's flying or mechanical training that interests you, 
whether for pleasure or as a career—it pays to get the best 
training there is available. You have too much at stake to be satis- 


fied with anything less. 


Roosevelt Field is the largest commercial airport...a complete, 
well-equipped plant...expert instructors...modern licensed equip- 
ment... highest Government rating. Roosevelt training is unsur- 
passed. Each student receives individual instruction under the super- 
vision of men with many years’ experience. Every type of course is 
offered: private pilot, commercial flying, transport pilot, airplane 
and engine mechanic, including welding. Special instruction in 
personal piloting on a pay-as-you-fly basis. Rates are moderate, 
and payments conveniently arranged. 

The fact that Roosevelt Field offers all types of training makes 
each course more complete, more thorough, and more valuable to 
you. Let us know what branch of Aviation you are interested in, and 
we will send you specific information. Address Chief Instructor at 
our New York Ground School, 119 West 57th Street, or Flying 
Instructor at Mineola, Long Island. 


ROOSEVELT FIELD 
AVIATION SCHOOL 


MINEOLA 


LONG ISLAND 
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whether or not these big high voltage 
wires were fully insulated. They were 
about two inches thick and were built 
to carry plenty of voltage. 


HE field men of the field in which 

he tried to land, ran over to him 
and offered him several different kinds 
of advice as to how he could get down. 
The old Robin looked like it was going 
to stay there for the next few years. 
It settled right down onto the wires 
like an old hen on its chicks. Every 
time it settled the pilot got fixed to 
bail out on the wires, let come what 
may. 

Finally the local fire department got 
the pilot on the ground. Now can 
some of you Bimbos imagine making a 
“landing” via a ladder. Hot dog! I 
don’t blame this pee-lot for not want- 
ing this story told. We understand the 
poor devil is having a tough job trying 
to live this little incident down. Among 
his Christmas presents were several 
miniature ladders and a fireman’s hat. 

He is now working for a passenger 
run and once in a while the airport 
attendant runs up to his ship with a 
ladder, as he brings his trimotor up 
tc the passenger landing, and offers to 
help him out of the control cabin win- 
dow. 

Human life is something that should 
not be held cheaply and some of our 
large public utilities corporations will 
have to get that fact rammed into their 
dumb heads. Passengers in airplanes 
should not be asked to jeopardize their 
lives while flying. We all know that 
if a ship crashes into some of these 
obstructions the airplane will be at 
fault, not the wires. Aviation is hav- 
ing a tough enough time to make the 
grade without having a lot of unnec- 
essary difficulties in the way. 

An old timer can bat along and duck 
these contraptions of the devil but the 
coming generation in this man’s game 
will lack this experience. They may 
be like the prize fighter who forgot to 
duck, but the consequences will be a lot 
worse in their cases. It won’t be long 
now until the passengers of air lines 
will rise up in a body and demand 
that these things be removed. 

If your local airport is having this 
trouble, call the gang together and 
start to work on the necessary offi- 
cials. As suggested above, you might 
offer them a free ride, and if you ever 
get them into a plane, take them as 
near the wires as it is safe to do. This 
will be much too close for a non-flyer, 
and when you get him down on the 
ground you’ll have no trouble convinc- 
ing him that the wires or other ob- 
structions should be removed. 

Some of our legislators do not realize 
the difficulties experienced by a pilot 
when he has these things to contend 
with. The only way to make them 
realize is to “put them on _ the 
spot”. If you ever have this oppor- 
tunity, don’t be easy with the “poli- 
tician” but don’t be too hard with him. 
Just go as close to the obstruction as 
you consider safe. A layman doesn’t 
realize how near is “safe” and if those 
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him it will be a lot too close for his 
comfort. One hundred feet will give 
him skithers, jitters and nervous chills, 
and if you’re a good smart pee-lot 
you'll have a couple of newspaper men 
there to publish his statements about 
the obstructions when he gets back on 
the ground. This will insure his state- 
ments, and when he has again become 
rational he will find it rather difficult 
to back down from them. Especially 
when the “public utilities’ start to 
kick. 

If someone can ever get airport 
supers together, without having a 
“nasty-nice” meeting, (these Bimbos 
usually shake each other’s hands when 
they meet, and “cat” like old ladies 
when they part), a proposition could 
be submitted to the federal government 
to put an end to these aids to an 
undertaker’s pocketbook 

It is a well known fact that thou- 
sands of pilots are yelling to have 
these things removed from the vicinity 
of airports. It is also a well known 
fact that matters go no farther. 
“Yells” are as far as this matter goes. 
Aviation organizations seem to have 
an extra large amount of lead in their 
extremities but these same organiza- 
tions will have to wake up to the fact 


that— 
“The Lord helps those who help 
themselves.” 

END 





Material Fatigue 
(Continued from page 360) 








one thought but that it was sufficiently 
strong to be perfectly safe. 

Then one day as the plane was being 
landed, the landing gear gave ’way, 
and dropped the plane to the ground 
in what might have been a serious ac- 
cident. 

The jars on the strut during landings 
and take offs had brought about a 
typical fatigue failure at the point of 
the nick. From the end view of the 
strut as shown, the structure of the 
break can be seen. Starting at the 
dent a crack formed which spread, and 
finally failed, leaving the crystal struc- 
ture at the point of the final failure 
untouched by rubbing of the ends of 
the metal. 

Streamline wire fatigue failures 
also occur. It may seem that a nick 
caused by the little amounts of rust 
that form on a streamline wire may 
not be large enough to weaken the 
where stresses are concentrated, and 
in the rapid vibration that sometimes 
occurs in streamline wires, the stresses 
at this point may finally exceed the 
elastic limit of the material; then ex- 
ceed the ultimate strength, and a crack 
develops. 

If it were not for the effect of re- 
versed stresses, and vibration, a nick 
or rust spot would not weaken the 
structure enough to be noticed. 

Since the strength of a material in 
straight tension may not be a test of 
its strength in fatigue failure, special 





wires come within one hundred feet of 
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testing procedure has been developed. 
Below a certain application of load, 
fatigue failure will never occur re- 
gardless of how many reversals of load 
the material is given. Beyond a cer- 
tain load, fatigue failure will occur 
depending upon the number of rever- 
sals of stress given. 

Compared to their strengths in ten- 
sion, nickel alloy steels are among the 
highest materials in resistance to fa- 
tigue failure, and duralumin is among 
the lowest. 

It is a wise rule where members are 
subject to rapid reverse loads, never 
to put a member in service if there are 
nicks present. The author hopes this 
brief account may have served to ex- 
plain the nature of failures in metal. 
END 








Fastest Transport 
(Continued from page 365) 








gagement in Chicago, as immaculate 
as when he stepped into the plane. 

Pittsburgh seems to spread out in 
every direction, as far as one can see. 
It is truly and rightfully named the 
“Smoky City”. There is a heavy dark 
smoke pall that seems to hang over 
the entire town. Off ahead, and to the 
right, the tall buildings of the down- 
town section can be made out, grouped 
together down in the valley of the 
Ohio River. 

The plane is banking slightly and 
there is the airport on what appears 
to be the top of a hill or mountain. 
It seems rather short for comfort from 
the air and looks like it might be 
easily overshot. To overshoot would in- 
deed be serious business here, for the 
plane would go tumbling down the 
mountainside. 

But the pilot on this trip is L. H. 
Steward of Chicago, who learned to 
fly during the World War and has been 
at it ever since, with many thousands 
of hours of both day and night flying. 
He handles his ship like the veteran 
he is. As we circle the field prepara- 
tory to landing, I feel the keen re- 
sponsibility that is his to bring us 
down safely. 

He is working a lever, the size of an 
automobile gear shift, back and forth 
which I later learned was the hydraulic 
device that lowers and raises our land- 
ing gear. The landing gear folds in- 
wardly and fits snugly into a recessed 
area in the under part of the wings. 
When in flight, the speed of the plane 
is increased approximately 35 miles 
per hour by folding up this birdlike 
device. 

As we start the glide, he gave the 
stabilizer control handle a few extra 
turns, and, as the ground rushes by, 
we feel the tail-skid touch and know 
we are once more on good old “Mother 
Earth.” As we cannot see straight 
ahead, we are a bit worried for the 
moment as the plane continues to roll 
fairly fast, remembering the apparent 
shortness of the field from aloft. 

But we are unduly alarmed, for our 


(Continued on next page) 














For young men who realize the future 
possibilities of Aviation . . . and are finan- 
cially able to attend an Aviation school 

. we have a few words of advice. 

Go toa school TO LEARN AVIATION 

. not to save a few dollars. By which we 
mean that cheap Aviation training, like 
any cheap thing, never pays. 

In no business is primary training so 
important as in Aviation. It is vital that 
you have expert instructors .. . safe, 
dependable, modern planes . . . extensive 
mechanical equipment. Such facilities cost 
money . . . 80 no school can give you high 
quality training below a certain reasonable 
tuition charge. 

At Lincoln you get the best training 
money can buy. This does not mean that 
Lincoln tuition is the most expensive. For 
it isn’t! It is what our students call 
‘““REASONABLE.” 


_ Shall we send you complete informa- 
tion about the Lincoln School . . . and our 
schedule of courses with tuition charges? 


Lineoln Airplane 
& Flying School 


Aperoved by U. S. Dept. 
of Commerce as Private, 
Limited Commercial and 
Transport; Both Flying and 
Ground School. 


Catalog on Request 


Contains full information 
about Lincoln School, tuition, 
etc. 





MAIL THIS COUPON 


Lincoln Airplane & Fly ng School, 232-B, 
Aircraft Bidg., Lincoln, Nebr. 


Gentlemen: Please send Catalog containing full 
information about Lincoln School, tuition, ete 


Name.... Age 
Address. . 
. State. . 
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(Continued from preceding page) 
able pilot immediately applies his 
brakes and we come to a stop on a 
designated line and in front of a fine 
modern airport building. 

A glance at my watch tells me it is 
5:29 p. m., or one hour and fourteen 
minutes since we left Washington. 
There is speed for you. All the spec- 
tators leave a tri-motored ship to 
hurry over and see our more interest- 
ing plane. Veteran pilots are out- 
spoken in their praise of the beauty 
and graceful lines of this particular 
type of ship, both on the ground where 
her streamlining is more easily ap- 
preciated, and in the air where she is 
truly graceful with her wheels drawn 
up. 

As we climb out for a smoke, we 
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LEARN NOW! 


NOW is the time to prepare your- 
self for Aviation. 
* KOHLER SCHOOL OF AVIATION 
offers ‘‘safe and dependable”’ courses 
of instruction in Modern Licensed 
Aircraft at Reduced Costs, with 
these advantages: 

1. Army trained pilot as 
your instructor. 

2. Modern and adequate 
ground school equip- 
ment, 

3. Licensed Modern Air- 
craft. 

4. Facilities for out of town 
students available at 
very low rates. 

5. Cost—very reasonable. 

Write NOW for Complete Infor- 
mation. 
KOHLER SCHOOL OF AVIATION 


“Safe and dependable instruction”’ 
KOHLER AIRPORT, 





Kohler, Wis. 
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say farewell to three of our fellow 
passengers, and upon climbing back in 
again, make the acquaintance of three 
new aerial travelers bound for our 
destination—Chicago—so we are again 
six all. A uniformed attendant handed 
some weather data to our pilot and we 
start down the runway to the other 
end of the field for the take-off into 
the wind. I notice Steward takes the 
ship as far down as he possibly can. 
In fact, we have gone so far, that, as 
he swings her around, sets his brakes, 
turns up his engine and checks his in- 
struments, the ground ahead for fifty 
feet slopes gently upward. 

At our back, the mountain’s slope 
falls away into a deep valley. There 
is a roar, and as the brakes are re- 
leased, we start to move slowly for- 
ward. Then we gather speed, faster 
and faster until the tail-skid stops its 
grinding noise as it is lifted up. The 
earth starts to fall away gradually 
and all objects seem to shrink in size 
as we are once again on our way. 

Canton, Ohio, which is about 100 
miles to the westward, is our next 
and last stop before reaching Chicago. 
The wind is from the northeast, al- 
most on our tail. We can tell its di- 
rection by watching smoke as it curls 
its way upward out of factory chim- 
neys. We pass over another airport in 
the making, which appears much 
larger than the one we just left. Its 
runways look like asphalt and should 
be a credit to Pittsburgh when com- 
pleted. 

As Steward is turning the stabilizer 
control lever, one of our new passen- 
gers—a 250 pounder—points out the 
Ohio River on our right which later 
winds its way beneath us. The sur- 
rounding country as far as the eye can 
see, which is about 15 miles, is hilly, 





U (bllege degree in 2yeurr 


BACHELOR OF SCIENCE DEGREE. Course covers airplane design, propeller design, 
aerodynamics (including theory of airfoils, stability, performance, theory of autogyro 
and allied subjects) commercial aeronautics, lighter-than-air-craft and all fundamentals. 
Non-essentials eliminated. The technical work ordinarily required in 4 years of college 
given in 24%4 years. Graduates in Mechanical Engineering can complete aeronautical 
course in 2 terms (24 weeks). Study of entire field of air transportation included. 
Thorough analysis of every detail of aviation and possible future development made. 
Flying school facilities. Properly trained aeronautical engineers in design, research, 


manufacture and sales work are in demand. 


Students who lack high school training 


may make up required work. Enter September, January, March, June. Courses also 
given in Civil, Electrical, Mechanical, Chemical Engineering, Business Administration 


and Accounting. Living costs and tuition 


low. 49th year. Graduates successful. 


Students from 48 states of the Union and 45 foreign countries. 


Write for catalog. 


162 College Ave. 
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Angola, Indiana 
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and with no area that seems inviting 
enough or large enough to land on. 

At the request of one of the pas- 
sengers I handed Steward a note, ask- 
ing him the name of a small town we 
were just about to pass over, and inci- 
dentally, what our approximate ground 
speed was. To the first question his 
humorous reply was, “I could lie but 
my honest nature prevents,” and to 
the second, “About 215 miles per 
hour.” As the message was passed 
around, each one in turn looked at the 
ground, which at this time was about 
2000 feet below us. 

We have flown from Pittsburgh to 
Canton in 25 minutes. Our average 
speed between the two towns including 
circling the field and landing was an 
even 200 miles per hour. The attend- 
ants here seem unusually friendly and 
courteous, and while they are filling 
our gas devouring steed with aviation 
ethyl,. we all clamber out for a smoke. 

* * * 


~ ARY was passed, Whiting and its 

J tank farms and oil refineries was 
reached in another 2 min. 

And now we are gazing on a sight 
to behold. Countless millions of lights 
set out in squares and a solid mass of 
lights appears that is undoubtedly some 
busy intersection of Chicago. Well, I 
wonder why the bumps all of a sud- 
den. These are the first real bumps 
we have experienced during the entire 
trip. It suddenly dawns on me, how- 
ever, that we are over the “Windy 
City”. Again, the wind that has been 
boosting us along since we left Pitts- 
burgh was a northeaster and as we 
round the lake we get the full force 
of it right off the water. 

We shoot over a large gas tank at 
about 1,000 feet. It has a lot of red 
and white lights on it as a warning to 
airmen to keep away, and also a large 
arrow painted completely across its 
top pointing to the Chicago Municipal 
Airport. As we peer ahead, we can 
see the steel-blue floodlights of the 
field that have been turned on in antic- 
ipation of our arrival. As we approach 
it, and then circle it, the cinder run- 
ways are easily made out—each lined 
with small lights. 

It indicated 3 hours and 59 minutes 
total elapsed time leaving Washington, 
D. C., and deducting the 11 minutes 
spent on the ground at Pittsburgh, and 
another 12 minutes at Canton taking 
on gas—a total of 23 minutes. Our 
fiving time was 3 hours and 36 min- 
utes. 

It will probably be considered slow 
time in another 10 years, but the 
thought alone of coming so far in a 
fraction less than 4 hours was thrill- 
ing in itself. Speed, however, is the 
goal that must obviously be reached 
by the aircraft industry if they wish 
to attain future success. The safety 
factors involved in flying either 100 
or 200 miles per hour are no different 
—if we are to take the word of our 
pilot. The landing and take-off speeds 
are a little faster, but with the mod- 
ern airports that item is negligible. 

END 
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Airy Chat 


(Continued from page 


346) 











separate organization from 
either military department. There will 
be no such thing as state laws, for 
Section 7 provides: “Immediately upon 
the signing of this act by the President, 
all states and commonwealths compris- 
ing the United States shall diseard any 
and all laws they may have in opera- 
tion, pertaining to aeronautics and in 
the future shall cooperate with the 
Federal Department of Aeronautics.” 

Well, fellows, what do you think of 
this proposal? It would be mighty in- 


acting as a 


teresting to have a few letters from 
you on this subject. Our policy has 
always been, “Let the legislators keep 
their hands off civil aviation”, and we 
fail to see why or where this bill offers 
any drastic improvement in this re- 
spect. Knocking out the state inter- 
ference is O.K. with us, but in the 
long run, does interference from the 
Federal Government improve matters? 
* * * 

ND now, fellows, I am the bearer 
‘. of great and good news for many 
of you. A dealer recently made a won- 
derful offer to us, and we pass this 


opportunity on to you. It is a chance 
to purchase a brand new Eastman fly- 


ing boat for the exceedingly low price 
of $3,000, complete and ready to fly! 
We supply the flying boat without a 


cent of profit—you get it for exactly 
what it costs 

The Eastman flying boat is a high 
grade job, built by a well known air- 
plane manufacturer who has sold out 
his plant to another concern. For this 
reason the Eastman ships will be dis- 
continued and the purchasers wish to 
close out the line. It exactly 
$13,700 to build them, and of course 
the list price is much higher. We are 
offering them for less than one-quarter 


1S. 


cost 


of the actual cost! 

There are nine of these brand new 
ships to be had at this price, and one 
used Eastman flying boat to be had 
for almost your own figures. Here’s a 
chance to make some money this sum- 
mer. 

If you are really interested in pur- 
chasing a ship of this class, write us 


for full particulars and specifications. 


The name of the auctioneer who of- 
fered us this bargain will be supplied 
upon request. It will be well worth 
your time. 
* 4 * 
AVIATION trusts that it has 


po LAR 
inspired many of its readers to con- 
duct experimental and research work, 


and therefore this letter that we re- 
ceived from Al Strobel ‘has been of 
greatest interest to us. Read what 


Mr. Strobel has to say about his ex- 


periment. 
From time to time, I have read in 
your magazine paragraphs discussing 


the use of a rotor as a supporting 
factor on an airplane. Fascinated, I 
designed, built and tested first a wind 
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tunnel model and later actual flying 
models. 

In absolutely still air, a model fails 
at the rate of 18 inches per second, and 
at an angle of 25 degrees with tha 
horizon, or in other words, at a gliding 
angle of about one to two. 

In a gentle breeze, it rockets up li'e 
an elevator to about fifteen or twenty 
feet and then slowly descends until the 
power quits which causes it to fall like 
so many sticks. 

My models being for experimental 
purposes were necessarily heavy 
unrefined. But equip one with 
pellers, decrease the weight and in- 
crease the aspect ratio and someone’s 
sure to be surprised. I am sorry I 
don’t have the time nor the means for 
elaborate research work. 

It sounds great. With a few more 
pushing and pulling on this rotor busi- 
ness, maybe we will get somewhere 
with it. Just as a suggestion, why not 
have the rotors propelled by the air 
stream like the rotors of an Autogiro, 
so as to eliminate the sudden descent 
when the engine stops? 

* * 


and 
pro- 


* 
| gp daggeer AVIATION will sell certain of 
the original photographs appearing 
in its pages at $1.00 each. A few will 
be kept for our files. All the rest are 
available at this remarkable offer. 

There is only one photograph of each 
illustration for sale—so get your orders 
in early. Send a check or money order 
with your letter. 

Please give date of issue, page num- 
ber and caption of the picture. Illus- 
trations from back issues are available 
under the same conditions. 

” 7 + 
OHN WILEY & SONS, INC., 440 
Fourth Ave., New York City, have 
recently brought out two new books on 
aviation. The first is a practical book, 
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“Principles and Problems of Aircraft 
Engines”, by Minor M. Farleigh. This 
is purely a book of practice on han- 
dling aviation engines, priced at $3.00. 
The second book, “Dynamics of Air- 
planes and Airplane Structures”, is a 
simplified engineering book useful to 
aeronautical engineers. It lists at 
$3.50. a i ee 


A MOS J. WOOD, 14624 Armin Ave., 
4 Lakewood, Ohio, writes in about 
his glider. 

Recently, I had an opportunity to 
buy a half-finished secondary glider at 
a dirt-cheap price. However, the rub 
is that there aren’t any plans with it. 
Would you aid me in obtaining a set 
by printing a note in “Airy Chat’’? 

The glider is supposed to be called 
the “Sea Gull” and was manufactured 
by a group of individuals living some- 
where in California. It has a 40 ft. 
wing spread with tapered wing tips, 
and is of all wood construction. 

Originally, the wings were supposed 
to be held on by wires with a cabane 
on top. The spars are of cantilever 
construction, and the airfoil is a Got- 
tengin 441. The ship as a whole has 
lines of a German soarer. It was sup- 
posed to have been quite popular two 
years ago. 

This is all that I know about it, but 
I would be very glad to get in touch 
with anyone who knows anything about 
this ship. 

Well, I hope that you locate the 
blue-prints. It’s a cinch that some of 
our readers must have a set concealed 
about them somewhere—maybe two 
sets. * * * 


And just before I close, I wish to 
remind a few members of the family 
that “Orion” is not pronounced “Ory- 

’ but is Irish in nature and rhymes 
with O’Brien. J. B. R. 





is a guy who invented an air- 


Abadal plane engine, and he comes 
first in Glenn Angle's 547 page Engine 
Encyclopedia which describes different 
kinds of engines and has over 500 pictures 
in it. Mr. Zeitlin’s engine comes last, and 
in between is the most interesting description 
of engines you ever saw. 

This book used to cost $7.50. My price 
is now $2.98, postpaid anywhere in the 
United States, while they last. 

I have lots of other aeronautical gadgets, 
and stuff like wheels, tires, tubes, engines, tub- 
ing, fabric, tape, bolts, nuts, turnbuckles, and 
such like, which I am selling mighty cheap. 





Write your name and address on the coupon, send it to 
me today with a dime, and I'll mail you a copy of my 
latest catalog, hot off the press. 





Here’s a Graduation Gift to be Proud Of 
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On the left you'll see 
a picture of a fine alumi- 


num alloy ash tray 
This highly lished 
metal tray will last for- 


ever, never rusts or tar- 


nishes, and it makes a 
splendid gift for your 
pilot friends and avia- 


tion fans. Made from 
Hispano - Suiza pistons 
out of engines just like 
those used by famous 
Aces during the World 
War. Sent postpaid 
anywhere 


: n the 
Jnited 
A for 


Pin Money Order or 
Dollar Bills to This Coupon and Mail 
Today. I'LL DO THE REST 


KARL ORT, YORK, PA PA-4 

Dear Ort: 

Enclosed find $ Send me right 

away: Angle's Engine Encyclopedia 0 
Ash Tray 0 Catalog 0 

Name 

Street 


City 
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HAPPY 
LANDINGS 


When you are “up in the 
air” about hotel accom- 
modations in New York 
.-. glide down toa “happy 
landing” at the new Hotel 
Knickerbocker. . . Fire- 
proof, magnificently ap- 
pointed, genuinely friendly 
atmosphere. A step from 
Broadway and Times 
Square. Reserved rooms 
are choicest. 


Room with bath, $2.50 up 


HOTEL 
KNICKERBOCKER 
One of New York’s finest hotels 
120 W. 45th ST., NEW YORK 
RDW B. BELL. Managing Directer 








Subscribe for “P. A.” 


A subacription to POPULAR AVIATION 
is an ideal gilt for an air-minded friend— 
and it only costs $2.50. POPULAR AVIA- 
TION, 608 S. Dearborn St., Chicago, Tl. 











Boys! YoungMen! LearntoFly! 


Guaranteed Home-Study Course 
in Aviation. Only $1.00 ae. 
Complete, Accurate, Reliable. 
Special Offer. Rush $1.00 NOW! 

our money back if you want it. 


NEIL C. TASKER, Shamokin, Penn. | 
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(Continued from page 378) 











horsepower acting on the shaft or pro- 
peller, the torque decreases with an in- 
creasing speed. 

7 . 

QUESTION :—Albert Jarkov, Pitts- 
burgh, Pa. Why do fast planes have 
small or short wings while the slower 
planes have much larger wings in pro- 
portion? Is this to reduce the air re- 
sistance? 

ANSWER:— A T HIGH speed, the 

4.4 lift on each square 
foot of wing surface is very much 
higher than at low speed. Since the 
wing lift must be equal to the weight 
of the plane in all cases, it is evident 
that less wing area will be required at 
high speed where each square foot of 
the surface is more effective in pro- 
ducing a lifting effect. 

The area is the “projected area” as 
represented by the shadow of the wing 
—not the surface. 

In general, the lift per square foot 
varies as the “square” of the speed. 
That is, doubling the speed increases 
the lift four times. Increasing the 
speed to three times its original value 
increases the lift: 3x 3—9 times. It 
will be seen that the lift increases very 
rapidly with each increase in speed, 
hence small wings are most desirable 
for racers while large area wings must 
be used at low speed. An ordinary 
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ERE amid an atmosphere 
of refinement the slightest 
needs of guests are anticipated. 
Reasonable rates prevail always. 


The central location of this hotel 
makes it the nearest to stores, 
offices, theatres and all railroad 
stations. 


Special floor reserved for ladies. 


Each guest room is_ outside 
with bath, circulating ice water, 
bed-head reading lamp and Servi- 
dor. Automatic garage facilities. 


Write or wire for reservation. 


LEONARD HICKS 


Managing Director 
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plane having a moderate speed is 
loaded from 8.0 to 9.0 pounds per 
square foot of wing surface, while the 
Supermarine racer is loaded above 40 
pounds per square foot for speeds 
slightly above 400 m.p.h. 


* * * 


QUESTION:—Fred Buck, Memphis, 
Tenn. Will wings lift when they are 
covered only on one side, say when the 
top surface is covered with the ribs and 
spars in the open on the lower side? 

Answan:— ) [ANT of the early 

planes were of the 
single surfaced type, notably, the early 
Curtiss “tripods” and the early Far- 
mans. These ships flew, but they were 
not very efficient, owing to the break- 
ing of the airstream by the exposed 
ribs and spars. We do not recommend 
this practice except for purely experi- 
mental planes, and to accomplish any- 
thing at all, the spars must be very 
thin so that they disturb the air as 
little as possible. 

. - . 

QUESTION:—Louis Faust, Omaha, 
Neb. Js silk a suitable covering for 
airplane wings and could it be used if 
it were not so expensive? 


SET RTO. IT is rapidly de- 
stroyed by the ultra- 
violet rays of the sun, and soon cracks 
when exposed to the weather. It is 
light and strong when new, but it soon 
loses these qualities in the open air. 

= ~ * 


QUESTION:—Do you believe that an 
engine can be made powerful enough 
and light enough to lift a helicopter? 
Has a helicopter ever lifted itself off 
the ground? 

nore 5 NUMBER of helicop- 

ters have lifted them- 
selves off the ground, but lift or lack of 
lift is not the main trouble. The prin- 
cipal difficulty is the lack of stability 
in even a light breeze, an instability 
that rapidly becomes worse when the 
strength of the breeze increases. 

When a horizontal breeze is blowing, 
the advancing blade of the lifting pro- 
peller meets the air faster than the 
retreating blade on the other side. The 
result is that the first blade has a 
greater lift than the latter, and that 
the ship is quickly canted over on one 
side. This is overcome in the Autogiro 
by the use of specially hinged blades 
that equalize the lift. 


” * * 


QUESTION:—Anton Bezak, Boston, 
Mass. I understand that there is a 
quick method of converting miles per 
hour into feet per minute. What is this 
rule? 

Answan:—"T°O FIND the speed in 

feet per minute, mul- 
tiply the m.p.h. by 88. Thus, if the 
speed is known to be 50 m.p.h., then 
the speed in feet per minute = 88 x 50 
= 4,400 feet per minute. To find the 
speed in feet per second, divide the 
feet per minute by 60. Thus, in the 
above example, dividing 4,400 by 60 — 
73.3 feet per second. 


END 
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Bombardment Group 
(Continued from page 380) 








up, down, or either side that the hos- 
tile aircraft may come in from. The 
Condor carry machine guns in the nose 
and in the right and left “nacelles”. 
Each gun mount is capable of about 
1,000 rounds per minute. The Key- 
stones carry the same flexible twin 
Brownings, distributed as follows: One 
in the nose, one in a gunner’s cockpit 
located in the rear of the fuselage, and 
one mounted so as to fire through a 
hole or “tunnel” in the floor of the 
fuselage. 

The baseing of both Pursuit and Bom- 
bardment at this field gives both 
Groups training in rendezvous prob- 
lems. An objective will be designated 
for destruction by bombardment (a 
railroad yard, a harbor or an indus- 
trial center). The slower bombers will 
depart at a given hour and rendezvous 
200 miles away with the speedier pur- 
suit, who depart after the bombers and 
will proceed with them a short dis- 
tance to the scene of the objective. 
They will hover over the bombardment 
ready to attack and destroy any hos- 
tile aircraft attempting to interfere 
with the bombarders in the perform- 
ance of their mission. 

The planes will return in the same 
way, except that the protecting planes 
will remain to guard the bombers 
against any revengeful attack. When 
all danger is over, the fast planes will 
line out for home allowing the bombers 
to come in at their leisure. 

EVELOPMENTS in 

not been overlooked by the Air 
Corps. Communications sections are 
under the supervision of officers who 
have received intensive training, both 
practical and theoretical in this line. 
In the majority of cases their enlisted 
assistants are graduates of the Radio 
and Communications course of the Air 
Corps Technical School at Chanute 
Field, Rantoul, Illinois. 

All bombardment planes are equipped 
with both transmitting and receiving 
sets. When the Bombardment Group 
take the air, the Group Commander is- 
sues orders to and receives orders from 
the Squadron Commanders through the 
radio operators in the Squadron Com- 
mander’s ships. The Group Commander 
is usually in his “flying office” in the 
Command Ship issuing orders. Al- 
though the Squadron Commanders are 
generally at the controls of their ships, 
transmission of orders between the 
radio operator in the fuselage or out 
on the “nacelle” is made simple by 
means of an intra-phone system in 


each bomber. 


radio have 
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Helmets tallored with gogsie straps, chin buckle and snug 
fitting low neck, shipped prepaid or C. O. D., plus postage. 


SMOOKLER, Dept. 10, 489 Sth Ave., N. ¥.C. N.Y 
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When the Pursuit Group takes to its 
wings only Group, Squadron, and 
Flight Commanders have receiving and 
transmitting sets. All of the ships, 
however, have receiving sets. Orders 
are relayed through about the same net 
as in bombardment, with only a few 
limitations. One of the factors that 
pursuit has striven for years to over- 
come is the matter of excess weight in 
radio sets. 

A big stride to the fore in this con- 
nection was recently made when a suc- 
cessful transmitting and receiving set 
weighing only 40 pounds, as against 
100 pounds of the former set, was man- 
ufactured and installed in Air Corps 
pursuit ships. It is well known that 
the success of a pursuit pilot lays in 
his ability to travel at high speed and 
anything tending to cut down speed is 
frowned upon. 

The 1931 Air Corps Maneuvers wit- 
nessed the mobilization of 675 airplanes 
and about 1,500 officers and enlisted 
men of the Air Corps—by far the larg- 
est centralization of Uncle Sam’s aerial 
forces yet attempted. The object of 
those maneuvers was to work out, prac- 
tically, the solution of problems of sup- 
ply, transportation and tactics with 
which the Air Corps would be faced 
in case of hostilities. 

A unit of this force made demon- 
stration flights over Chicago, New 
York, Boston and other large cities of 
the East and Middle West. 

It is worthy of note that the three 
squadrons in the Demonstration Unit 
were chosen for the excellence of their 
past and current performances in all 
phases of military aviation and that 
two of the three demonstration squad- 
rons, namely the 11th Bombardment 
Squadron and the 95th Pursuit Squad- 
ron, are at this time members of the 
FIRST BOMBARDMENT WING. 
END 








Johnny Starr 


(Continues from page 356) 











Oakland, Nebraska, where he had 
spotted the depot, and this town hap- 
pens to be 30 miles northwest of 
Omaha. 

In his own words, Johnny “had a 
hell of a time” getting out of that 
stubble field. 


A§ early as August he began finding 

zero weather above Omaha. Today, 
as this is written, it is 9 below zero on 
the ground at Omaha—Johnny found 
48.6 below zero at 17,000 feet. He was 
compelled to add a slightly personal 
note to his official report of altitude, 
temperature, humidity and such. He 
wrote on the report: “Boy, it was 
colder than H——-!” He grinned when 
questioned about his experience and 
then drove home in his heavy flying 
togs. Always before he had left them 
at the hangar. 

Starr during the winter has dressed 
as warmly as convenience would per- 
mit. Over his ordinary clothes he 
wears a fleece lined vest, a heavy 
jacket and then his fur lined, elec- 
trically heated flying suit. He hasn’t 
used the latter convenience, however. 
His hands are protected with huge 
gloves, fur-lined, and over his face he 
wears a soft chamois mask with holes 
for the eyes, nose and mouth. His 
helmet and goggles are strapped firmly 
over that. 

His hands and feet suffer most from 
the cold, but he cannot dress them 
more warmly, as they would become 
too awkward for handling the ship. 
As it is, Starr often has trouble locat- 
ing the ground when he comes down 
from his dizzy heights. 

One ) Johnny flew “blind” all 

















A group of Pietenpol light planes 
motor ia installed in center ship, while a Ford *‘A"’ motor ia used at the right 


ol parts. 


The two-place ship complete and ready 
to fly, equipped with dual controls, 
converted A motor, airwheels and split 
axle landing gear. Price fly-awav our 
a ee Be Tay $850.00 
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Fly A Pietenpol Lightplane 


SIMPLICITY — ECONOMY — SAFETY 





The ship at the left ie powered with a Ford ‘*T”’ 


Pietenpol lightplanes, powered with automobile motors, have been built and flown for 12 years. 
In all this time there have been no serious accidents with them —The 
-fly away—at the lowest price of any lightplane, or can be easily built from my blueprints or kits 
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Blue prints for building any plane shown in photo 
Money refunded if you are not satisfied $5.00 
Blue print for Model “A” Ford ¢ conversion $2.50 
Itemized price list of materials for plane. . . 10c 
Photograph showing 19 views of ship, motor con- 
version and construction of ship. Also wegen 
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the way up. At 20,700 feet ice began 
to form on his wings, and a little ice 
goes a long way toward making a flier 
uncomfortable at that or any other 
altitude. He knew the weather bu- 
reau boys on the ground would want 
to know all about that ice, so he un- 
buckled his safety belt and stood up 
in the open cockpit so he could test 
the coating on his windshield with his 
finger. As he did so, the plane dropped 
off into a spin and almost simulta- 
neously the main gas tank went dry. 
Down went Starr and the Sparton, 
whistling through space, _ twisting, 
turning through clouds that forbade 
him seeing anything but the tips of 
his wings. Only the instruments to 
depend on and half of them were frozen 
stiff! Hurtling through foggy, direc- 
tionless space. 

The plane spun down about 4,000 
feet before Johnny could switch to his 
reserve gas tank and the engine take 
hold again. There the ice melted suf- 
ficiently for him to straighten out. 
In his radio earphones he heard the 
ground operator bark that the fog had 
completely closed in at the airport and 
that visibility was now zero-zero, 
which means if you can see your dash- 
board in the stuff you’re lucky. Johnny 
looked longingly at the ring of his 
parachute and started down. 

He “felt” his way as best he could 
and at 500 feet found himself flirting 
with the tops of Omaha’s downtown 
buildings. Occasionally, through a 
hole, he could see one poking its nose 
up at him. He hit for the river, hop- 
ing he could trace it upstream to the 
airport, but nothing doing. His gas 
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was getting low and he nosed the Spar- 
ton up once or twice, prepared to step 
out, only to see another hole which 
beckoned him on. Folks down on the 
streets that night must have thought 
that fellow in the airplane up there 
was having a grand time zooming 
about, but ask Johnny. Says he: 


¢<TRANKLY, I was scared. I hated 

to jump and I hated to stick it 
out, but suddenly I saw a hole ahead 
which seemed to go clear to the ground. 
I headed for it like a scared rabbit and 
down low I saw a beacon light. 

“I circled the thing, trying to get 
the lay of the land about it and by the 
glow of the light could make out that 
a farm house was sitting in one corner 
of the field. To this day I don’t know 
how I ever got down, but I did. The 
field was about 350 feet long and high 
tension wires running across one end 
of it. The wind was right, otherwise 
I would have cut right through those 
wires, coming in. Wow, what a feel- 
ing, now that it’s all over, but I'll 
wager right now, in good daylight and 
with the wind ideal, I can’t get into 
that field twice in ten times! How I 
did it that night I’ll never know. As 


it was, I stopped just about 10 feet 
from the fence.” 
Johnny said that at . 24,000 feet 


Omaha looks about as big as a postage 
stamp and when visibility is good, at 
that height, he can see as far away 
as Des Moines and Grand Island—each 
about 150 miles distant! 

Strange as it would seem, Starr’s 
bride would like to go on one of those 
4 a. m. flights with him. They were 
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married three days before Starr began 
his weather flights. 

“Mrs. Lindbergh learned to fly and 
I’m going to do the same thing,” she 
insists. 

“All right,” drawled Johnny, who 
often lets her take one of the dual 
controls on other flights, “but not at 
4 a. m.” 

END 





Combat Methods 
(Continued from page 350) 








and maneuvered to trap Madon com- 
ing out of a spiral. 

The Frenchman was quick to see the 
impending disaster of a collision. He 
banked steeply, came around with the 
speed of lightning. Again the German 
came for him—this time head-on. 

Bullets sprayed from both guns. 
Splinters flew from the wing struts. 
The prop on the German plane was in- 
jured. At the last instant the German 
plane dropped away, avoiding the 
crash. The Frenchman dove to attack 
the enemy once more. Again they ap- 
proached head on. 


N ADON crouched low in his pit, 
+ using his engine for a shield with 
Spandau lead spraying all about him. 
And so did Madon’s lead search for 
the revenge-maddened German. Neither 
altered their course. The ships roared 
toward one another with the combined 
speed of 250 m.p.h. It seemed like an 
eternity. Then they met. 

Crash! Bang! A manmade clap of 
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thunder. The terrific tearing of linen, 
the brittle crunching of splintering 
wooden spars and struts, the shrill 
twanging of bracing wires snapping 
under the force of the impact. 

With his feet braced on the rudder 
bar, and his back solidly against his 
seat, Madon held his course. It was 
to kill or be killed. The leather helmet 
of a German loomed ahead, just be- 
fore the propeller cut him to mince 
meat. Madon veered off for’ the 
L. V. G. was going down—down with 
a headless pilot at the controls. 

The Frenchman was now alert to 
the antics of his crippled plane. It 
dropped off dangerously on one wing. 
The shattered prop sent an alarming 
staggering tremor vibrating through 
his Nieuport. Madon cut his engine. 
He struggled to control his crippled 
plane to keep it in a glide. A cracked- 
up landing seemed inevitable. Great 
patches of wing covering lashed the 
breeze. The fuselage hung askew to 
the wings. His machine guns swung 
out crazily into space. 

But Madon proved himself a great 
pilot. He brought his ship in to his 


own field. Set her down in a pancake 
and saved himself from what had 
seemed certain death. No wonder 


France gave him every medal avail- 
able. Palms cluttered his Croix de 
Guerre in recognition of his bravery 
and 41 victories. He was one mar- 
velous pilot—one tough fighter! 


HE most difficult front, over which 

aerial warfare was carried on, was 
the Austrian-Italian frontier. Pilots 
stationed there had all the dangers of 
other sectors—and more. The Alps 
were a constant threat and handicap. 
High perilous fantastic snow-covered 
peaks interrupted the path of the bird- 
men. A single mishap, the misfortune 
of a moment and their task would be 
ended. 

One of the most singular pilots to 
scan the lofty peaks was Major Fran- 
cesco Baracca. He hopped the Alps 
to distribute tons of printed propa- 
ganda to stir the Austrians to revolt. 
He believed that paper—not bullets— 
would end the war. 

His strange strategy was to soar 
aloft with his plane weighted down 
with pamphlets instead of bombs. He 
fought the enemy by flying far into 
Austrian territory and tossing his 
cargo overside. To him the death of a 
few individual pilots meant nothing. 
But to arouse the masses against their 
own country, as he aroused the Aus- 
trians—that was a truly important ac- 
complishment. 

Fundamentally, the technique that 
Baracca employed was propaganda 
bombardment. Yet he was one of the 
most efficient artillery spotters in the 
Italian Air Force. He had a knack of 
smelling out concealed Austrian bat- 
teries hidden high in the Alps. He 
regulated his own batteries’ fire until 
they destroyed the Austrians. 

With all his skill as a bomber with 
“paper bullets”, he was forced to win 
victories in the air with lead. The 


Austrian Albatrosses were watchful 
for this long distance pilot. They 
lurked in the clouds hopeful of shoot- 
ing him from ambush. Baracca made 
over 1,000 bombardment flights across 
the Alps. 

Returning to Italy he was forced to 
fight every mile of the way. He sur- 
prised the enemy by the ease and 
spéed he could maneuver his bombing 
plane. Using tactics employed by 
lighter pursuit jobs he shot down 36 
enemy planes. 

William Barker was one of the most 
brilliant pilots of the British Air Force 
to fly in Italy. Like Baracca he en- 
gaged in bombing raids. He mixed 
real bombs with his paper showers. 

Strange that a man, forced into high 
altitude to hurtle the Alps, should later 
develop hedge-hopping tactics to such 
a high degree. After prolonged serv- 
ice in Italy, Barker returned to the 
Western Front. When an enemy pilot 
got on his tail, Barker would dive for 
the ground. The Germans, anxious for 
a kill and misled to believe Barker 
was having difficulties with his plane, 
invariably followed him down. The 
secret of Barker’s success was that he 
knew Albatrosses as well as he did 
Camels. 

The Camel was an _ extraordinary 
ship to maneuver at very low altitude. 
A clever pilot could maneuver it with 
ease into acrobatics that would be the 
doom of men in any other type of 
plane. Once Barker had a German 
down close to the ground, he literally 
hedge-hopped over the trees. He flew 
circles around the enemy and either 
shot him auwn, or forced him into a 
crack-up. That was strategy to the 
nth degree. He pulled five neat vic- 
tories in one day. 


NE of our “scrappiest” fighters was 

Lieutenant Douglas Campbell. He 
sent the American Air Force into a 
tailspin of uncontrollable enthusiasm 
when he and Allen Winslow shot down 
the first victory for Squadron 94. 
Campbell became the first American 
trained ace. Tactics? That Cali- 
fornian lad didn’t go in much for them. 
But he was a scrapper. 

His determination to fight every 
hour he could be aloft, together with 
luck, went a long ways towards mak- 
ing Campbell one of our outstanding 
fighters. Luck and good old fashioned 
Western he-man gun play. Mix pluck 
with luck, add some fancy sharpshoot- 
ing and you have a fighter. 

Campbell practically taught himself 
to fly. He handled his Nieuport well. 
But he didn’t go in much for sorties or 
melees—French for sparring matches 
in the air. Douglas believed if you 
want to fight a man and lick him, you 
wade into him, give him both fists, 
barrels, or what have you. He did! 

He cared little about how he at- 
tacked. The fight was the thing. 
Campbell plunged in at any angle 
available. Fought like a demon. To 
throw the Germans off his tail, he re- 
lied upon the effective squirrel cage. 
Around and around in a series of loops. 
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He made them all dizzy with this 
maneuver and his shooting. 

His last battle clearly illustrates his 
variable methods of attack. Not much 
system. The thought paramount in the 
Californian’s mind was to get in close 
and blaze away. He became the first 
ace in the 94th. 

Then came May 30th—Decoration 
Day. A day of national mourning for 
America’s valorious soldiers resting in 
eternal sleep. It was a special day of 
mourning for 94th Squadron—the day 


* of Campbell’s last fight. 


A Rumpler two-seater was collect- 
ing valuable information. Campbell’s 
Nieuport was banking in for a shot 
at the observer, veering off to escape 
a hail of deadly Spandaus lead. A 
murderous shot, this German observer- 
gunner. The pilot so skillfully manip- 
ulated his plane that his observer was 
always in a position to fire upon the 
American. 

Campbell’s Nieuport was like a de- 
termined mosquito. His engine roared 
a Hymn of Hate. He darted in, 
zoomed, dove, veered off. He attacked 
from behind, above, below—to either 
side. But the hail of Spandaus con- 
tinued to pelter the swift little French 
plane. A perfect coordinating human 
machine this German pilot and gunner. 


(CAMPBELL wanted that Rumpler. 
He whirled and attacked from the 
front. Firing as he came, he poured 
a stream of lead down at it. The 
pencil line of white tracer smoke told 
him he was spraying the engine—then 
the cowling to one side of the pilot. 
The whirling prop of the German 
reconnaissance plane loomed ahead. 
Campbell zoomed over it. 

The Boche observer redressed his 
Spandaus on the scarff mounting, and 
caught the Nieuport’s belly in his 
sights. His twin machine guns flashed 
venomous flames. Hurled_ through 
space the most diabolical bullet used 
at the Front—the outlawed exploding 
bullet. 

Straight it went for the Nieuport’s 
fuselage. It tore through the machine, 
cut through Campbell’s wooden seat, 
barely missing him. 

As it pursued its upward course it 
exploded, cutting wires to bits. Frag- 
ments of wire, wooden struts and bul- 
let flew in every direction directly 
behind Campbell. Some of the jagged 
fragments cut through his flying suit, 
buried themselves in his back. 

Painfully wounded, Campbell 
whipped around, came tottering back 
at the Rumpler. His Vickers roared 
as he came. He went straight for the 
pilot’s place. He never stopped firing. 
The big two-seater turned over as if 
bowled off its course by the vengeful 
force of Campbell’s attack. It went 
down to crash, killing its two occu- 
pants. 

That was Campbell’s sixth and last 
victory. Luck had failed him, but his 
nerve hadn’t. He recovered, but he 


never fought again. 
END 
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Taxing Property 
(Continued from page 358) 











‘months. 


Knowing the scale of the map, and 
having studied the system sufficiently 
to know its peculiarities, it is possible 
for an engineer to plan any type of 
engineering project. 

The tax assessor uses the air map 
consistently in checking the actual 
property as shown on the picture 
against his tax rolls. Thus, an official 
in one county recently discovered farm 
and ranch lands to the assessed valu- 
ation of $89,000 that was not on any 
tax roll! The property had never been 
systematically checked, the owners had 
not taken it upon themselves to ren- 
der it, and accordingly it had gone 
along without officially existing. 

END 








Air Mail Monopoly 
(Continued from page 352) 











On August 22, 1931, Representative 
Kelly specifically charged Brown with 
refusing independents the right to bid 
on air-mail contracts over routes that 
they had pioneered and operated for 
Instead, Brown granted two 
“extensions” to the American Airways 
company, a subsidiary of the Aviation 
Corporation, although its ships never 
had flown over the routes in question. 


NE of these routes was from Mem- 

phis to New Orleans. The “ex- 
tension” was granted to the American 
Airways on May 25, 1931. On July 1, 
1931, the American Airways was also 
granted an “extension” on the route 
between Memphis and St. Louis. The 
Robertson Air Line had been carrying 
mail on both routes. 

The extension was granted just after 
Robertson announced that he was on 
his way to Washington to offer a bid 
of 25 cents per flying mile over the 599 
mile route. The American Airways 
was given the “extension” at the rate 
of 63 cents per mile. The government 
would have saved $18,000 per month, 
or $216,000 a year, if it had taken the 
low bid. 

Later in the year Postmaster Gen- 
eral Brown awarded the fat New 
York to Los Angeles contract to the 
Western Air Express, a subsidiary of 
the Transcontinental Air Transport, 
although it bid 97.5 per cent of the 
maximum rate allowed by law. The 
United Aviation company, an _inde- 
pendent concern, which put in a bid for 
only 64 per cent of the maximum al- 
lowed by law, failed to get the con- 
tract. This contract is worth more 
than $2,000,000 a year and runs for 
four years. The government would 
have saved $2,680,000 during the life 
of the contract if it had accepted the 
lower bid. 


OSTMASTER GENERAL BROWN 
threw out the low bid on the excuse 
that the low bidder could not conform 
to the specifications which called for 


air-mail pilots who had six months 
experience as night flyers over a 250- 
mile route. These specifications were 
not inserted in the call for bids until 
barely two weeks before the bids were 
submitted—and the schedule on that 
route called only for daylight service! 

The McNary-Watres act made abso- 
lutely no mention of night flying being 
required by air-mail carriers, but Post- 
master General Brown discovered that 
the competing independent could not 
comply with this requirement and this 
gave him a plausible out in award- 
ing the contract to the highest bidder. 

Erle P. Halliburton, of the South- 
west Air and Fast Express, Tulsa, was 
denied a contract, on which he was low 
bidder, on much the same excuse. Mr. 
Halliburton threatened to take the mat- 
ter into the courts. This might have 
proved embarrassing, so Mr. Hallibur- 
ton was mollified by being allowed to 
join with the Robertson Aircraft 
Transport, then a subsidiary of the 
Aviation Corporation, and they were 
awarded a contract for carrying mail 
from Atlanta to Los Angeles at 100 per 
cent of the maximum allowed by law! 

The buying-off, or “absorption” of 
rival independent lines, whenever they 
become obstreperous and are about to 
resort to court action or threaten em- 
barrassing investigations, seems to be 
a settled policy with the “Big Four” 
air-mail trust. Very recently, E. L. 
Cord, of the Century Air Lines and 
Century Pacific Lines, raised a dis- 
turbance because his concern had been 
turned down on several contracts, al- 
though it was low bidder. 

Mr. Cord used his in- -2nce to get a 
hearing before the House Post Office 
committee, and at that time L. L. 
Young, his attorney, charged that the 
Cord lines could make a profit by 
carrying the air-mail at 50 per cent of 
the present rates. Had Mr. Cord per- 
sonally repeated these allegations on 
the witness stand, they would have re- 
ceived widespread publicity, but just 


after the hearing got well under way,’ 


Mr. Cord suddenly left Washington and 
declined to press his charges. 

There was no little mystification at 
that time among newspapermen over 
the sudden right-about face on the part 
of Mr. Cord. Three weeks later the 
mystery was solved when it was an- 
nounced that the American Airways, 
Inc., operating subsidiary for the Avia- 
tion, Inc., has purchased the two Cord 
lines. No cash was involved, it was an- 
nounced, but Mr. Cord was given 140,- 
000 shares of stock in the Aviation 
Corporation. 

This means the discontinuance of 
four main line air-routes and renders 
jobless some 350 employes of the Cen- 
tury lines. This recent deal amply 
confirms my charges that the mail sub- 
sidy—under the deliberate maladmin- 
istration of governmental officials—is 
rapidly monopolizing air transporta- 
tion into one gigantic trust. 

Postmaster General Brown gave an- 
other of his notorious “extensions” to 
the Eastern Transport company, a sub- 
sidiary of the North American Avia- 





tion, Inc. It was awarded the contract 
to carry mail from Philadelphia to At- 
lantic City, although it had never flown 
a plane over this route. 

The Ludington Line, on the other 
hand, had been operating a passenger 
service over this route for more than 
a year. Ludington offered to carry the 
mail for 25 cents per flying mile, but 
on July 1, 1931, Brown slipped the con- 
tract to the Eastern Air Transport 
without even asking for bids. 

The same sort of indefensible dis- 
crimination is displayed in the disposi- 
tion of foreign air mail contracts. The 
Mellon-owned Pan American Airways 
gets 96 per cent of the $7,000,000 sub- 
sidy and 3.2 per cent goes to the Avia- 
tion Corporation’s American Airways. 

Independents receive just 8/10 of one 
per cent of the Federal funds which 
were supposed to aid the aviation in- 
dustry as a whole. 

The Pan American is consistently 
awarded the contracts, although it 
never has been the low bidder. On 
June 15, 1931, the independents were 
bitter. The air mileage had been in- 
creased nearly 100 per cent and they 
wanted a chance to bid. Postmaster 
General Brown announced the route 
from Bangor, Maine, to Halifax, Nova 
Scotia, would be let by bids. On June 
27, the Pan American was the only 
bidder at $2 per mile. 


Wwe was the Pan American the 
only bidder? Merely because the 
specifications called for the air-mail 
to be carried in 14-passenger ships, 
and the only four available for that 
route at that time were all owned by 
the Pan American. When newspaper- 
men demanded of Assistant Postmaster 
Warren I. Glover why such an 
arbitrary requirement had been in- 
serted, he admitted that W. P. Mc- 
Cracken, Jr., former aviation aid under 
Hoover in the Department of Commerce 
and now counsel for the Pan American, 
had helped him draft the specifications. 
Mr. Glover naively added that Mr. Mc- 
Cracken frequently helped his depart- 
ment prepare the calls for bids which 
concerned companies which Mr. Mc- 
Cracken represented as counsel. 

Repeated scandals have marked the 
administration of the air-mail ever 
since the government ceased operating 
its own planes and turned this lucra- 
tive business over to private contrac- 
tors. Back in 1928, when the rates 
were on a weight basis and ran as high 
as $3 per pound, some of the mail con- 
tractors actually were shipping bricks, 
scrap iron, old telephone directories and 
lead bars to themselves to swell their 
receipts. These dummy shipments 
would be made from Washington to 
New York, New York to Cleveland, and 
Cleveland to Pittsburgh, and the con- 
tractors would collect $7.75 a pound 
for all the junk they carried on this 
triangular trip. 

The McNary-Watres bill put an end 
to these nefarious frauds by placing the 
air-mail contracts upon a weight-space 
basis and paying by the flying mile. 

About 25 independent companies are 
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struggling along on passenger and ex- 
press business without the aid of mail 
subsidies. They are facing a hope- 
less fight. It is admitted by every- 
one that the mail subsidies are the 
most profitable end of the business, 
and the privileged concerns which get 
these contracts can afford to cut pas- 
senger rates, which, of course, makes 
it easier to drive out the independents. 

Most of the “Big Four” derive the 
bulk of their operating revenue from 
the air-mail contracts. 

At the recent hearings on the Mead 
bill—which provides for the cancella- 
tion of all air-mail contracts that were 
awarded by “extensions” without ad- 
vertising for bids—Postmaster General 
Brown boldly defended his actions and 
advocated a monopoly in the operation 
of air-mail service. 

In the meantime, under the malad- 
ministration of the arbitrary power 
which Congress very unwisely placed 
in the hands of Mr. Brown, the inde- 
pendents will be unfairly put out of 
business by rivals financed with gov- 
ernment funds. And, when the “Big 
Four” have the domestic air transpor- 
tation field to themselves, they will 
effect new combinations, issue more 
watered stock and prepare to collect 
rates—with or without regulation— 
based upon these inflated values. The 
American taxpayer, of course, will foot 
the bill. 

Instead of the air subsidies “stabiliz- 
ing the industry”, as it advocates 
promised, it has been used and still is 
being used to crush the smaller opera- 
tors and is building up an enormous 
monopoly which menaces the whole fu- 
ture of American aviation. 

END 
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MODEL AIRPLANE SUPPLIES 
Send your name and address for 
a sample of Balsa Wood and our 
prices on model airplane supplies. 
Aere Shop, 3050 Hurlbut Ave., Detroit, Mich. 


Aeronca 1 place, new style ues landing 
gear, $575. 


Aeronca 2 place, new last July, $975 00 
Great Lakes Trainer, $1775.00. 
Cirus Engine, factory rebuilt, $385.00. 


F. & S. AIRCRAFT CORP. 
200 E. Roosevelt Bivd., Philadelphia, Penna. 



















BANKRUPT STOCK 


will ris all or part. Make an offer. 
1 »X 5's 


ll Hisso's, 150 perespower, 
4 Hisso's, 180 horsepow: 
1 Model A-1, American Eagle Biplane completely 
recondition 
Some motors new; all certified airworthy. 
For details write K. L. BROWNE, JR., 
P. O. Box 416 Kansas City, Kansas 


PROPELLERS 
Order from this ad and increase the performance of your 
ship with a better propeller 


4-ft. diameter for motorcycle motors $4.98 
4-ft. 6-in. for Heath-Henderson metal tipped $9.95 
5-ft. 6-in. for Ford T and Chevrolet metal tips $12.50 
6-ft. for Ford A, Lawrence & Anzani metal tips $15.00 
8-ft. for the OX5 laminated Oak, copper tips $24.95 


Photo and specifications of our new production 40 H.P, 
motor worth $400.00, selling at $150.00, and other bar- 
gains, including leather bound flying manual, 25c stamps. 

HIBBS, Fort Worth, Texas. 





















LICENSED Plans to build the Crawford 
Powered Gliders. You must build from ap- 
proved plans after January first. Here they are, 
at less than one percent of their actual cost. 
Boys, ft busy this spring and build that 
licensed airplane, and have rea! sport next 
summer. Enclose one dime for our detailed 
information. Discount to clubs and trade 
schools. Crawford Powered Glider Mfgr. 
Seal Beach, California. 


READY 


All Balsa Model Airplane 
R. O. G.—19 inch Wing Span 
Completely finished 
GUARANTEED to fly 

$1.00 Post Paid 

JU qd Ans RAFT oe 
4327 No. 40th St 
AVERAGE FL lGHTs OVE Rn 


Neb. 


Imaha, 
1000 FEET 


TO FLY 
























LIGHTPLANE and GLIDER 
BUILDERS SUPPLIES 


Lightweight 36-in. Fabric, Yd., 15 cents. Wings, 

Fuselages, Tail Surfaces and Complete Planes Built 

to Order by Government Licensed Mechanics 
Send Stamp for Price List 
RAYMOND DUFFEY 

2819 So. Presa St., San Antonio, Texas 


MODEL-AIRCRAFT NEWS 


New illustrated folder just out with advance 
news of the latest and fastest flying models 
1 foot to 6 foot rubber, gas and air motor- 
driven. 4 to 6 cylinder air motors, supplies 
and construct sets. Send 5 cents for the folder 
or 10c for catalogue 

MINIATURE AIRCRAFT CORP. 
83 Low Terrace, New Brighton, N. 




















FOR SALE 


1—Curtiss Wright Junior 

1—2 Place, dual control, 
tured Glider. 

1—Single place primary Glider. 


metal struc- 


CLEAR - NITRATE - DOPE 


30 gal om, $1.20 gal. 10 gal. lot, $1.25 gal. 
5 gal. lot, $1 45 gal. 1 gal. lot, $1.50 gal. 
Color Dope, $2.20 gal. Thinner, $1.50 gal 
Grade * as Fabric, 50c yd. Pinked Tape, 3c yd 
4x4. 4x Spruce, te ft. 


4 ft. 6 lo "Tor Hende 
6 ft. for Model “A,” 





son, Ace, propellers, $12.50 
* Chev. Star Props. $16.50 














































































UNPATENTED Ideas can be sold. I tell ALL NEW OSTERG _ ACR 
you how and help you make the sale. Free — -RGAARD AIRCRAFT 
particulars sacanulaneds Write WwW. T. c. ELLIOTT @ SHELBY, MICHIGAN 4305 N. Narragansett Chicago 
Greene, 927 Barrister Bldg., Washington, 

a Cc 
Read “INVENTIVE AGE AND PATENT 
MARKET’ the inventors own magazine. Just Pilots Li E i ti 
what you need. Sell your invention! Raise ots cense Examinations 
Capital! Free information to inventors. Pub- Made E-Z Roosevelt Aviation School, Inc. 
lishers, Box W, 718 East 4th Street, Brooklyn, 

N. Y Booklet of three hundred typical examination : Government Approved for 
LICENSED MBECHANICS—-HELPERS—Cable questions with correct answers for all grades of Private, L. C. and Transport, 
splicing can be learned in a few hours. $1.00 Pilot's and Mechanic's written exams. Send G d d Flyi Cc 

with name and address will secure detailed Ral er ee Te of Safety Flying ons oS ying F 

tt ny ‘ a 2 : : ules, 11! N'TS with reasons on twenty 
a eo = " FOr a ot nab sues 3 primary flight maneuvers. Price 50c. 119 West 57th St., Roosevelt Field 
MAKE SIMPLE CRYSTAL RADIO. “MELO- * r New York Cit Mineola, N. Y. 
MITE” CRYSTAL with Instructions, 25c. Now E-Z Aviation System, Box6P, Rosedale, N. Y. od 4 
“MELODY KING” Crystal Radio, $1.00. Com- 
plete with Phone, Aerial, $2.75. Postpaid. 

MELOMITE CO., 7767 Fairmount, Kansas 
City, Mo 

J+ =. a = — + oO 
“AIRPLANES and How to Fly Them”’— Boys Aviation Course BOYS! FREE PLAN 

‘ifty cents ‘ No stamps. 4 s 
sane N. w ash tenaw, preg Oees Se Low cost home study correspondence course of With every order of $1.00 or more perfect-cut- 
—o ne — Aviation for boys. Non-technical, written like smooth-balsa 36 inches long, ¥ inch square, 7 for 5c; 
BARGAINS in small engines, propellers, a story. Pay as you learn, only one dollar a ly _ h cquare, x3 lh 5e; 2S. Xx 2 in. x 36 in. each 5e;, 
hubs, wheels for lightplanes, windwagons. h. Sil d Id in. x 2 In. x 36 In., only 6c. Jap. tissue (any color), 
Cc : oi . 7 ~ . . ~ month. Silver and go wings awarded to all © per sheet. Send stamp for price list and samples. 
Sea ros - —, a ae eens a nt + pete passing marks. Write for free literature. 

50. »pellers 7 ) . »s, $5; Mono- ¥. ad FT 
cycles, 20 Flying Flivver blueprints, $5. E-Z AVIATION SYSTEM SWALLOW MODEL AIRCRA 
Circulars 10c. STORMS AVIATION CO., Box ¢P, Rosedale, N. Y. 3840 N. NEWLAND AVE., CHICAGO, ILL. 
Spartanburg, S. C. 

LOWEST PRICES 
__ mas WEST Pichon, | | LEARN TO FLY $95| | LIGHTPLANE SUPPLIES 
4 3 for .01 Wire .014, .020, .028, . ang ™ 

ts 3 reed 01 3 ft o1 PRIVATE COURSE—$195 Blue prints for building Ford motored light- 

a. = LIMITED COMMERCIAL COURSE—e0ee Soareiens 006, "Bescnl’ hecinam, host 

5 2 for a . é cial aluminum head, 

Mu x24. 3 for .02 14 x2x24 2 for .10 GREAT LAKES DISTRIBUTORS magneto and prop for Re rd “A” motor, $65.00. 

| is ei. 2 3—SOLO—HOURS—$25.00 List of parts fo Ford plane, 10c. ie 

Add Ten cents for packing and postage. Send for price list F & S AIRCRAFT CORPORATION 

MAJESTIC MODEL AIRCRAFT CO. 200 E. ROOSEVELT BLVD.. H. PIETENPOL, 
100 Flith Avenue New York, N. Y. PHILA., PENNA. Spring Valley, - - Minn. 
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The 
SULLY 
ISSUE 


of POPULAR AVIATION 
and what will be in it. 


The air-minded public, as well as those 
persons directly connected with flying, 
will find this issue of POPULAR AVIA- 
TION filled with interesting and valuable 
features. 

* 
This issue will cover the entire field of 
aeronautic activities in a simple and non- 
technical manner that has distinguished 
previous issues of POPULAR AVIATION. 
There will be something of interest to 
everyone. 
; e 
Did you ever hear that Gen. Benj. D. 
Foulois, Chief of the U. S. Army Air Corps 
learned to fly by the Correspondence 
Method? Well, he did, and the story is 
in the July issue. And then there is a 
mighty interesting story about an air 
tour through Europe that is almost as 
realistic as taking the trip itself. 

& 


There are so many other good feature 
articles and briefs in the July issue that 
we have not the space to list them all 
here. But be assured that this number 
will be one of the best issues of ‘‘P. A.”’ 
ever printed. 
é 

Many readers have found it difficult to 
get all of the issues of “‘P. A.”’ at their 
news stand. So many times they were 
**just sold out’’. The best way to insure 
getting every issue—the July issue in- 
cluded—is to subscribe for POPULAR 
AVIATION—NOW. We have made this 
easy. Just sign the coupon below, clip it 
out and send it to us. 














POPULAR AVIATION 
608 S. Dearborn St. 


Chicago, Il. 
Please enter my subscription to POPULAR AVIATION for 
one year. I want to be sure to get each copy as soon as it is off 


the press, before it can be purchased at the news stand. Send 
me a bill later for $2.50. 


Bame 


City.. 














